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engineer's report* 



To his . Excellency 

James Thomas, 

Governor of Maryland: 

In the Report, which twelve months ago, the Undersign- 
e<l, had the honor to lay before your Excellency, reference 
was made to several works of proposed internal improve* 
merit, which either had already engaged, or were expected 
during the season just past to occupy his care and atten- 
tion. The local advantages and importance of these seve- 
ral works were thought by the Legislature, sufficient to 
warrant the immediate devotion of time which was other- 
wise to have been spent in the labors of the new map; and 
the Undersigned, in carrying into effect the resolutions, and 
•prosecuting (he surveys for the respective works, has spared 
neither personal toil, nor studious investigation, to ascertain 
and eliminate the facts and result* which appeared proper 
to answer the objects and satisfy the interests of each. 

In the report which follows, the order in which the exe- 
cution of the surveys took place, will be preserved, and in 
the treatment of the subjects, the Undersigned, will call 
your attention to: 

1. The Cape Charles and Lewes Canal. 

Although this work was undertaken and prosecuted by 
the Undersigned, under a separate authority, and therefore 
mightappear to require a separate report under another cha- 
racter; yet in order to collect into one place all the facta 
relating to the History of Geographical details in Maryland, 
he has thought proper te introduce and conclude this sub- 
ject here: — A report which, on the part of the Joint Board 
of Commissioners of the States of Delaware, Maryland, and 
Virginia, last year, was addressed to the Legislature of 
Maryland, contains all the facts and history in relation to 
this subject, which weie in existence at the time of its be- 
ing made; and ip referring to that report, the Undersigned 
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believes, that he has saved himself the necessity of any re- 
capitulations. It will be sufficient to say, that in the prose* 
cution of the objects of the commission, the proposed trian- 
gulation had been extended over a part of Virginia, and the 
whole of the Atlantic coast of Maryland: — It has also been 
laid out, and some preliminary observations made, over the 
Delaware Coast, and the Commissioners projected the com- 
pletion of the entire work, in all its details, in the season of 
18S5. The Legislature of Virginia, however, appeared to 
think the work sufficiently complete; at least, at its late 
session,, it passed a resolution instructing its Commissioner 
to decline further eo operation. The Legislature of Dela? 
ware, meanwhile, had granted a charter to a Company, in- 
corporated to carry into effect the plans which had been 
projected by the Commissioners; but in the General Assem* 
4>ly of Maryland, no definite action was had. 

The Undersigned, who had* spent in the work the whole 
of a year, to p period protracted beyond the usual working- 
season, and who, therefore, very naturally looked that one 
of the other States should furnish the active member for the 
continuance of the work, did not feel himself particularly 
called upon to provide for its conclusion. He merely com- 
municated the preceding facts to your Excellency; by whom 
he believes the same views were entertained as by himself: 
and no proposition having bfeen tirade by the Commissioners 
from Delaware, to proceed, the whole Commission was vir- ' 
tually dissolved, to the great personal regret of the Under- 
-signed, who believed, and is still of opinion, that he saw 
involved in the execution of the works projected in the re- 
port, interests of vast extent and importance. The Com- 
mission, however, before thus voluntarily ceasing to exist, 
applied itself to the investigation and adjustment of the va- 
rious accounts of expenditures which had been made under 
its authority, and all matters connected with these were re- 
duced to their proper form; but the statement and authenti 
cation of these accounts will, of course, be exhibited to 
your Excellency in another manner, and do not properly 
come into this report. 

The Undersigned will conclude what he has to offer under 
this head, by adding; that be has caused to be prepared All 
the maps connected with the subject, so far as the unfinished 
state of the details would allow: which are herewith re- 
turned, consisting oft 

t. A chart of the headlands between Chincottgiie inlet end 
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1. A chart of the headlands between Chincotigue inlet tad 
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Fenwick's island; the one point being somewhat below the 
northern line of Virginia — the other containing a boundary 
stone between Maryland and Delaware — The survey of the 
channel, with soundings, which could not so conveniently 
be made with one party, was among the matters left for thi* 
year, and therefore cannot be exhibited! bu% under the pre* 
cautions which the Undersigned was careful to take, all of 
the points can, at any time, be precisely ascertained and re- 
occupied, and the soundings made whenever the progress of 
the trigonometrical survey shall have reached that district. 

2. A map of the line lun to ascertain the direction of the 
Canal in the neighbourhood of Berlin— from Ayre's mill, aft 
the head of Trap creek, to the head of Herring creek. 
This is the only work of construction actually necessary hi 
Maryland. The location was established only to far as to 
enable the Commissioners to make their report. 

3. A map of the location of the Canal from Aasawoman, 
across the Turkey Branch creek to White's creek in the 
State of Delaware. This will be probably a final location. 

4. A map of the location from Rehoboth bay, at War- 
ren's creek, to WoolfFs branch of Lewes creek. 

5. The profiles of the several lines and locations. 

6 The Projet of the triangles to be made use of hi the 
purvey of the Rehoboth bay. 

Definite observations were made only at two or three 
points. 

These maps are all labelled in the margin, and numbered 
progressively from No. 1 to No. 6, inclusive. Copies of 
all these maps had also been made by the Undersigned, for 
the use of the other Commissioners. 

II. The Ckoptank and Blackwater Canal. 

This is a Canal of Navigation, to unite the waters of the 
Choptank river, at or near Cambridge, with the water* of 
Blackwater river — a stream which, taking its rise about two 
and a half miles south of the town of Cambridge, has a 
course of about twenty miles south and east, to join in a 
gulf of the Chesapeake, called Fishing bay. 

The advantages of such a connection might be found hi a 
variety of ways* The basin of the Blackwater and tbe 
Transquaking (for they have virtually the same) abounds in 
timber— some of good quality for building purposes— all tof 
excellent growth for fuel. These articles, supposing them 
at the mouth of the river, have still a distance of 70 milet 
to their nearest market, Annapolis; and of 100, nearly, if 
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tbeyare carried to Baltimore, while from Cambridge, the 
distances are respectively about 43 and 70 miles. 

To take the mean case — the position .about half way of 
the river — the route to Baltimore by the present facilities 
(not ail either in the same direction, nor to be performed 
unless with the wind abeam, or nearly so) would exceed in 
length 1 10 miles: could any transit be effectuated through 
Cambridge, the route (all too in the same direction) would 
90t be longer than about 80 miles: making in this way, an 
arithmetical saving of very nearly thirty-three and a third 
per cent in time. That saving will be found duiing about 
five months of the year, with the probabilities of preva- 
lent winds, to amount actually to about 70 per cent. — a gain 
of no iecosiderable account, when it is considered that time 
is always money, and often more. 

Connected too, with the navigable purposes of the Canal, 
would be, of course, established, systems of drainage which, 
•re so desirable, not only for that particular district, but for 
a great portion of the Eastern Shore — an operation at once 
salutary and productive — increasing both the quantity of 
the materials for work, and the number of hands to work' 
them. Already the scheme of an enterprizing citizeu, to 
people with the industrious denizens of another clime this 
very portion of country, has failed, because of the dread 
of the unwholesomeness of the exposure, a danger which 
could, in the event of the improvement, in all probability, 
no longer be apprehended, while an area of at least 100 
square miles now in great part unproductive, could be re- 
deemed for tbe uses of its present and an increased popula- 
tion, and for the interests of the whole state. 

To render this improvement decidedly permanent, and to 
impart to it the extent of beneficial influence which it is 
capable of being made to exercise, the contiguous basin of 
the Transquaking, should aI$o be taken in, ani connected 
by lateral trenches or canals with the improved bed of tbe 
Black water. Indeed it would be impossible to ereate a 
complete and permanent drainage otherwise: and it is be- 
lieved moreover, that the commerce of the Transquakiag 
is no less worth the necessary care and expense than that of 
the Blackwater, so that the connection might be made as 
well' by canals of navigation, as of irrigation. 

It would have been a matter of profound interest tp 
the Undersigned, had his instructions allowed him to 
consider the basins of these two rivers ia this point of 
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view, and to institute the necessary examinations as to * 
the configuration of the ground, the progressive changes 
which nature herself is daily carrying on in (he soil, the 
intercourse of the inhaoitants, and other topics of scien- 
tific and popular interest, necessary to be illustrated be- 
fore any plan could be projected of alteration or improve- 
ment. The entire triangular space between Honga river 
on the west, and the Nanticoke on the east, and whose 

grincipal axes of drainage are these Transquaking and 
lack water rivers, would have been in that case the 
scene of his operations: and, so far as circumstances 
have brought under his knowledge the condition of that 
district, he would have contemplated with considerable 
confidence, the entire redemption of thousands of acnes 
of fertile land, from the marshes that now incumber and 
infect them. It did not appear to him, however, that he 
was warranted in any thing further than such an exami- 
nation as would indicate the configuration, level, and na- 
ture of the ground immediately between the two limits, 
which had been marked out; and he therefore only lo- 
cated a line in the direction in which the improvement 
can, to the greatest advantage, be taken. He reports a 
Map of this line, (labelled in the margin, and marked as 
No. 7,) whieh will illustrate what he has said; and from 
the levels which were taken during the survey, he has 
prepared an estimate of the probable expense of the 
work. 

It will be seen from this Map, that beginning at the 
head of the south west arm of Cambridge cieek, the 
course of a canal can easily be carried along the ravine 
of this arm, through a narrow neck of firm land, and then 
down a natural sink, the head of the Blackwater stream. 
The summit of firm land, (which is itself not more than 
80 feet above tide,) extends very little more than 4,000 
feet; and the whole amount of excavation, as calculated 
in various ways, cannot exceed 356,440 cubic yards. The 
cost of this excavation becomes the next subject of con- 
sideration. 

Without entering into the minute details, it may be 
generally stated, that, with a good hand, each cubic yard 
of sandy loam costs $00.5 for the excavation; and that 
the transportation, of it, by hand, through stages of 100 
feet, coats $0.05 more; with horses and carts, the trans- 
portation would average for a haul of 300 feet, $0,058; 
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and for every additional haul of 100 feet, the trsoepor ra- 
tion costs $0,099 nearly: or as is more commonly said, 
one cent for every hundred feet. - In an excavation like 
this would be, where the length of the haul is at the dis- 
posal of the contractor to do the work, the cost per yar<$ 
might easily be kept within the limit of the lowest esti- 
mate, viz. 10 cents. The ordinary rates of wages, and 
cost of ditching in the neighborhood, which is a work 
ordinarily done by the perch of length, but is capable at 
being reduced to cubic yards of content, would give 
about 9 cents per yard. 

The Undersigned is inclined to believe from such cal- 
culations and comparisons as he has instituted, that a 
mode of transporting excavation, not so much practised 
in this eountry as it appears to deserve, would materially 
cheapen the cost of such works. He alludes to the con- 
struction of temporary rail tracks, by which the power 
of the horse, (or the human force, which may * in pertain 
cases be advantageously appHed,) is of course very much 
increased; and, in the use of which, many situations 
would allow of gravity's becoming the moving pawer, 
not only to carry the loaded oars down, but also to bring 
the empty cars up. In the calculation, Which, in this re- 
gard, he has applied to this particular case, the cost of 
excavation and removing the earth, would be about eight 
cents per cubic yard. The mean among the three modes 
gives an averagfe price of nine cents per yard. 

The contents then of a canal such as is proposed, ex- 
tending from tide to tide, and which may be brought 
within the limits of 22,000 feet in length, whose dimen- 
sions would be 19 feet at the bottom, with a water line of 
27 feet; the sides of the cut rising by regular benches, 
and proper allowance made for side ditches and drains, 
will be about 856,837 yards; which, at nine cents, would 
amount to $32,070 33. 

This sum, it is apprehended, could fully finish the par- 
ticular improvement which has been surveyed. 

The route whose details are exhibited in the accom- 
panying map, (No. 7,) is not the only one whicbr has 
been suggested as satisfying the particular aim in viafr. 
The south east arm of Cambridge creek would also fur- 
nish an eligible means of connection; and another route 
through Jenkins creek, to the west of the present li^e, 
but joining with it somewhere about the atation marked 
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ill. has also been thought of. With the view, however, 
Which the Undersigned took of bis instruction under this 
topic, he was not allowed to devote the time to institute 
such detailed inquiiiesas would be necessar^, were^the 
immediate construction contemplated. Looking upon 
himself only as authorized by the State to examine add 
report upon impartially the wants and situation of this 
district and the others, where, in virtue of similar author- 
ization, similar surveys have been made, and upon the 
feasibility of applying a remedy, he was only permitted 
to investigate the matter so far as to satisfy himself that 
the thing proposed might be done; and in promptly tak» 
ing what, if it be not the best route, is at least not infe- 
rior to any of the others proposed, as the basis of his in* 
qtiiries and estimates, the object of bis commission ap- 

Cearstohim in so far satisfied. Local reasons which 
aVe come Under the observation of the Undersigned; 
but which it is not necessary to advert upon here, might, 
in the last resort, influence a decision in favor of some 
one to the exclusion of the others; but he would distinctly 
state, that all are practicable, and at* an expense commen- 
surate with the advantages which it is believed would 
accrue from their adoption. 

Before concluding this subject, a remark already made 
may properly be repeated— that the execution of this 
improvement will effect but little, comparatively, unless 
connected by similar means with the Transquaking; and 
that still more beneficial would be an extension to the 
Nanticoke. The limits and nature of this report do not 
allow, however, of any extended remarks on this sub- 
ject. The Undersigned would only be understood to 
Say, that by a judicious application of the means which 
would present themselves to one who has studied, and is 
practically following out the subject, the difficulties in 
the channels and mouths of all those rivers might in a 
great measure be removed, and Fishing bay become 
'again navigable for vessels of a much larger class than 
ever venture into it now. 
III. The survey of Piscatawa creek. 
The map herewith returned (labelled in the margin, 
and marked No. 8) will exhibit, it is believed, the nature 
<jf thfe difficulties for which a remedy is desired. 

This valtey shows, as well as any other place which 
has been observed by the Undersigned, the changes 
which a course of years is producing, not only there, 
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but in many other streams, by a succession of alluvial 
deposites along their banks and bed. The circumstances 
tending to these deposites vary of course in each locali- 
ty, and suggest, when they have been accurately observ- 
ed, a modification in the application of the general prin- 
ciples v which govern in all such cases. The Under- 
signed may be permitted to dwell for a few moments 
upon the development of these principles; first abstract- 
ly, and then in their effect upon the present case. 

The waters of every stream carry down in suspen- 
sion with them more or fewer earthy particles, derived 
in part from the abrasion of their banks and bed, and in 
part from the rain-washes of the adjoining lands. So 
long as the velocity of the stream (which is dependent 
upon the inclination of its bed and the sum of the widths 
of its bottom and sides) continues uniform, or goes on in- 
creasing, the particles held hitherto in suspension will 
continue to be so; and there will be little or no altera- 
tion in the bed under these circumstances. But when- 
ever there occurs any accidental or natural cause of di- 
minution to the velocity, the tendency will be immediate* 
ly to deposite all or a part of the earthy matter in sus- 
pension; and in proportion to the amount of that tenden- 
cy will be the alteration in the stream's bed. The acdr 
dental causes may be the rolling in of a stone, the over- 
throw of a tree, the sinking of a boat, or, what is more 
than once observed to be the case, an abundant growth 
of aquatic plants, whose seeds have been brought there 
during rains or high winds, or by birds in their passage. 
The natural causes operate first and principally at the 
mouth of the stream, where it enters its recipient; which 
may be either the sea or a bay, or a large river, either 
affected or unaffected by tides. The stream coming down 
jneets there a body of water moving in a different direc- 
tion, and with a greater velocity than its own; it is of 
course checked; and the sedimentary deposite takes 
place at that point. Generally speaking, all that portion 
of the section of that stream which lies below the level 
of low water in its recipient, if that be a tide stream, 
may be considered as a mass without gravity and without 
tendency to flow, except in so far as its adhesion to the 
uppei and moving stream affects what is known as the 
lateral communication cf motion in fluids. The average 
velocity of the whole mass, which is made up of the ve- 
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loci tics of the superior and inferior strata, will be by 
these means considerably diminished; even on the sup- 
position that the direction of the course of the recipient 
is only slightly oblique to the confluent, and. that the 
level of the recipient continues uniform. Where thil 
supposition cannot exist (as is the case of all recipients 
affected by tides,) the effects just now mentioned are pro* 
duced but in a greater degree. The confluent stream, 
at the period of flood tide, is met in its progress, before 
reaching its mouth, by a current flowing in an opposite 
direction and with an accelerated force — of course its ve- 
locity is retarded— a deposite of its earthy particles takes 
place not only at that point, but through the whole ex- 
tent of the retarded velocity commonly called "backed 
water." and the bed of the river is, of bourse, altered 
and made more shallow in proportion to the amount of 
the deposite at any time. And the evil (if it must be 
called one) is increased by itself: the particles of water 
passing over the place of the deposite, feel themselves 
proportionally retarded and incline there proportionally 
to part with earthy matter previously in suspension. 

Whenever the deposites are to such an amount as to 
render the stream so shallow, and in consequence to re- 
tard the velocity of the stream to a degree that the water 
can no longer at any point, hold in suspension the earthy 
particles washed down by the rain, the progress of its 
being filled up, which has hitherto been slow, (in con- 
sequence of. occasional antagonist causes not hitherto 
adverted to, such as frequent increase of its velocity by 
sudden and heavy rains, &c.) becomes very rapid: the 
stream no longer even fills the whole of its now con- 
tracted bed, but wanders through it "seeking soft places," 
or evaporates in stagnant pools, until it is converted into 
the waterless gorge that every traveller has seen. 

When these causes and effects, which, together with 
the action of winds under certain circumstances, as agents 
in the transport of earthy particles, are associated with 
all lacustrine formations, are applied in the considera- 
tion of the circumstances of the present case, there will 
be, it is believed, but little difficulty in the suggestion of 
the efficient remedy. 

The stream of the Piscatawa may have been originally, 
before the present difference of level between mid-tide 
in the Potomac and the surface of the Green Landiag 
2 
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and other marshes, a considerable tidal arm of the latter 
river — every where nearly as wide as to the bases of the 
bills which now inclose it. It certainly afforded, fifty 
years ago, a channel for vessels of good draft up to and 
a little beyond the Tobacco Warehouse: where now, as 
is seen on the map, the' soundings, at quarter ebb, give 
only 1 foot 10 1-2 inches. . This depth is increased at 
high-water to about 3 feet. Nearly all the causes which 
have been mentioned, accidental and natural, appear to 
have operated in producing the present condition of its 
bed— the bends and elbows in the channel, which were 
not before alluded to, had their share in effecting a retard- 
ation of velocity, and in furnishing a superabundance 
of sedimentitious matter; and the construction of a mill- 
dam (which, for all that is known, may have done a 
greater amount of good than evil,) has contributed an ac- 
celeration to the agencies before at work. The progres- 
sive changes attributable to these causes, if they are to 
be judged from the effects of the last two years, are go* 
ing on with considerable rapidity. Shoals of soft mud 
and shells, which were passed over at that period, are 
now islands, covered with marine grasses and aquatic 
plants, and submerged only at high tide: and the public 
landing, once at the Warehouse and afterwards neat ly a 
half mile below it, is now difficult of access and appears' 
to be fast receding, down the river. The amount of soil 
continually deposited from the adjoining hilh during rains 
apd freshets appear to be very considerable. Occasion 
was taken, during the examination* to measure what wafc 
said to be a single deposite, and /which, even if it was more 
thao one, had been effected in ar short time, since the 
grass of the old surface was stilly in many places, green 
bpneath it: and the Undersigned was surprised to find 
the depth very nearly four inches; 

The alkaline nature, too, of portions of the earth 
washed down, consisting of green sand and disintegrated 
shells, appears to be calculated to promote the effect of 
these natural colmates — (by which name, formations of 
new upon old soil have been long known to the Italian' 
and French Engineers) — the scattered seeds of plants 
find almost every circumstance favorable to vegetation, 
and' the obstacles of the stream, coated over their sur- 
face by leaves, and held together lower down by raotsw< 
ere much less calculated to yield to any occasional and 



Digitized by LiOOQ IC 



13 

violent increase of the current from freshets or other- 
wise) than if they were merely accumulations of a bar- 
ren silt or mud. 

The knowledge of the mode of existence of th§ evjl 
Ipads, as was already said, to the knowledge of the mode 
of cure: and to all these' circumstances may be applied 
a remedy, which shall be thorough and certain. Yet it 
is not to be concealed, that under the circumstances, 
which will be fully detailed directly, the remedy may pe 
more costly than useful, and it can be readily understood 
that there will be often conditions under which all the 
sufferings of the case will be e^ier than the mode point- 
ed out of relief or avoidance. The first thing then (o 
be done is, to shut out from- the bed of the stream all the 
water which now brings down the sediment from the 
hills. This is to be effected, by. the digging of auxiliary 
canals or trenches along both, sides of the stream, which 
shall receive this water a_rid convey it either into thePp- 
tomac below the mouth of the creek, or else be made, to 
unite with the creek itself at some point where the addi- 
tional quantity of water thus furnished will be servicea- 
ble. The size and direction of those canals are not grat- 
ters of arbitrary choice: but- depend, in order to the ef- 
fectual working of the improvement, upon the quantity 
of water which is to be carried off by them. Their 
transverse section must be sufficiently large to contain 
the quantity which the average annual rain furnishes, as 
well as the running waiter brought down in various places 
by tributary streams— all of which, from the poigt whej*o 
the improvement is to take place, should be shut from tjie 
creek itself. Their slope should be such that the veloci- 
ty of the water shall never go on diminishing, but, at 
least, ,be uniform, in order to prevent any deposhe in 
themselves: and will be, of course, proportionable, at any 

Joint to the area of the transverse section at that place, 
f it should be determined to pass them into the river it 
would be advisable to run them along a higher level than 
that of high water; and if convenient, to furnish thpm 
at the. point of junction with a chute of woodwork, or 
masonery; so as to prevent, at once, both the action, of 
the tide in backing their water, and the tendency which 
it would have to form a shoal at their entrance — either 
of which would alter and render unavailing the propor- 
tions established between ihe other parts. This would 
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be, if possible, the most advisable course: inasmuch as 
to the most effective application of expense and labor, 
the auxiliary canals should be in operation and answering 
their object, simultaneously with the commencement of 
the work in the bed of the stream: otherwise, as the pro* 
portion of the slope of the confluent and recipient re- 
spectively indicate and determine the direction of the 
line of influx, the two operations would have to go on to- 
gether — a mode of procedure to be sure sometimes prac- 
tised,- but not at all, in many respects, the most advan- 
tageous. a 

Supposing the auxiliary canals executed, (if the con- 
nection is with the river and the lower points of the 
' creek.) or at least laid out and their profiles and cross 
sections determined, from knowing the configuration of 
the valley — the expense of the streams tributary, and 
the yearly average of rain, the next object is the clearing 
out of the bed of the creek, which may be effected in a 
variety of ways; all perhaps equally good under certain 
circumstances, according to the inclination or ability of 
the practical workman who undertakes the task. The 
only requisites to be observed, are those deducible from 
the principles already stated, viz: that the transverse sec- 
tion, at, any point, be capable of passing all the water that 
shall be allowed, or can be expected to pass through it; 
and that the slopes be so managed, that the velocity of 
the stream shall continually increase towards the mouth, 
and the velocity immediately at the mouth be sufficient to 
impress a partial change of direction upon the water of ' 
the river, in ord^r to the deposite not being made urttil 
the water of the creek shall have been propelled a dis- 
tance into the river. 

If, as is believed to be the case here, the stream is liable 
to be extraordinarily affected by high northeast winds, 
and tides, the cross section should be doubly-trapezoidal, 
i. e. the ordinary section of a canal with another and 
larger superposed. The Velocity will be in this way less 
liable to retardation from backwater, and a violent rain * 
would Jess sensibly endanger an overflow. 

These considerations are only such as would suggest 
themselves of course, to any one applying himself to the 
subject, or charged with the execution of the work.— 
The Undersigned may be allowed to express his perfect 
confidence as to the probable and permanent success of 
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these principles, applied in detail, as more minute exam- 
inations of the locality would dictate and justify: at the 
same time he would state, that the improvement, if exe- 
cuted in this manner, would cost not less than several 
thousands of dollars. It remains for thos3 who are indi* 
vidually interested, to say how much will be the value 
of the improvement when made. 

It is true that more than one mode of palliation exists 
which could be applied at a much cheaper rate. In the 
course of his enquiries, the Undersigned found occasion 
to reflect upon and arrange several plans, by which the 
present difficulties could be rendered less; none of them 
however perfectly satisfactory in their probable results, 
nor affording permanent security against the operations 
of causes which they do not touch. He has therefore 
found reason to abandon them all, and to the plan whose 
general outlines he submits, he would refer your Excel- 
lency and the parties interested, as the only one likely 
to be thorough and lasting, avowing his readiness to pro- 
< secute and prove its details whenever directed by the pro- 
per authority. 

In what he has said, he would not be understood to un- 
dervalue the importance* or necessity of the improve* 
ment; he would ask rather to mention the circumstan- 
ces which were alluded to just now, as possibly making 
the remedy more costly than useful; circumstances whose 
consideration when presented to him affected his views 
considerably. 

All that appears to have been contemplated by the par- 
ties principally interested, in such an operation as would 
make independent of the times of high water, the access 
to Green Landing — the produce, principally tobacco and 
grain, would be then, as now, hauled from the ware- 
house or the grounds of the different proprietors to tha 
landing, where it would be loaded up in a scow, or vessel 
of light draught, and conveyed, when the tide serves, to the 
mouth of the creek, where there is a deep water landing 
near Farmington; there the produce would be re-loaded 
upon the schooners or river craft, which ply between that 
place and Alexandria, the principal port of that District. 
The cost of hauling a load from the warehouse to Green 
Landing is at present twelve and a half cents; the cost of 
carriage of the same load to Farming'on, by scows, thirty- 
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aeven .and a half cent?, making in all, half a dollar for a 
transit down the creek, , 

A citizen, residen* near the creek, either has already 
-opened, or is about to open, a road through his property be- 
tween the,same points — the warehouse and Farmington; by 
which the distance will be made somewhat diminished, and 
the cost of conveyance for the same quantity exactly the 
came; leaving, however, altogether, as it appears, an actual 
difference in favor of the land route; in which there is only 
one loading and unloading instead of two, as there is by the 
creek, and where there cannot be, as in the case of the 
creek, any cause of delay, at least, while the produce is 
jet unsheltered. The times of performing the distance 
would not materially differ. 

The plan recommended in this Report would, it is true, 
effect an alteration beyond what appears to have been con- 
templated hitherto; inasmuch as not only the Green Landing, 
but the Warehouse Landing, and much higher up, would be 
rendered accessible at all times to the river crafi themselves, 
without the intervention of lighters, and the system of aux- 
iliary canals, which would opeiate as canals of irrigation 
and drainage, would soon render pasturable the recent 
marshes which are now already,giving promise of be- 
coming fine meadows. Yet upon a careful and impartial 
consideration, the Undersigned cannot but think that the 
interests of the parties interested, if it be proposed to 
execute the improvement at their private expense, will 
be as much promoted by adopting the land carriage and 
proposed road, as by executing the other and paying the 
cost of it. If it be proposed, indeed,! that it be done by 
the State, the views of the Undersigned have been al- 
ready expressed with sufficient distinctness elsewhere, 
not to need any repetition hrre. He hopes only, that in 
discharging, by this Report, his part of a pulic duty, he 
will be .thought to have paid the proper attention to the 
welfare of those concerned, the general interest of the 
public, and the statements and views confided to him 
during his examination. 

IV. The drainage of Zakia Swamp y or Mleits Fresh 
• Canal. 

The Undersigned will now call the attention of your 
Excellency to another proposed improvement, which af- 
forded great interest to himself, during the examinations 
he was allowed to make, and whose execution appears 
to him by no means of questionable importance. 
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This is the drainage of the swamp containing thfe head 
dtream of the Wicomico river, in Charles county. 

The maps returned herewith, (labelled in the margins* 
and numbered from No. 9, to No. 12, inclusive,) will' 
give, it is hoped, all the information! which, at the pre* 
sent stage of the subject, could be desired, or was to have- 
been collected. Besides which, in order to afford a more 
comprehensive view, another taiap, (No. 13,) is also sub* 
joined, in which the details are contained in a smaller 
scale. 

The character of the difficulties here appear to differ 
from those already detailed as occurring in Piscataw** 
creek, more in their age and the longer period since theit 
first existence than in any thing else. If there be sup- 
posed a large tidal river varying from a quarter of a mile 
to three quarters in width, and enclosed on both sides by 
hills, exceeding ia height one hundred feet above its sur- 
face — whose light soil would be well calculated toTurnisti 
to every rain that washes their slopes a portion of its parti* 
cles, and to every wind the sweepings of its surfaee — 
a probable view may be taken of jthe original condition 
of the basin of Allen's Fresh. ' 

The circumstances tending to produce changes in such 
abasia are very easily arranged: where the running i 
part or head of the stream met the marine or tidalpart, 
a cheek to t\ velocity of the former would be twice in 
the t went*) <v. *r hours experienced; and the particles ofj 
soil from tuu adjoining hills, which the previous, velocity 
had held in suspension, would be there deposited, form- 
ing a- sort of bar, which tended more and more to retard 
the water passing over it: of consequence more and more* 
would be deposited, and higher up the stream. This bar 
would be at first of considerable width; because the point 
of appulse of the tide and current where, the force of the < 
former would be sufficient to cause a deposite would not 
be always the same, and because all the particles of the 
river cannot be supposed charged alike with earthy mat- 
ter. Today the particles most heavily charged would' 
be met at a given point in the stream by a sufficiently* 
strong fldod tide-^to- morrow, at a point far below the! 
first, they would be urging the pursuit of a retreating; 
ebb: so that within certain limits almost the entire bed* 
would be liable. to depositee greater or lees, while that 
part of the fillinjpin which the winds brought woul&> ofl 
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course be still more irregular ai*d general in its distri- 
bution. Occasional freshets, too, would sometimes swelr 
to an unwonted degree the impetuosity of the running 
water, and thus carry still further, to sea as it were, the 
detritus of the land. These various causes, once in ope* 
ration, do not, as we have seen, need a great while to be 
effective. Accidental obstacles, attracting local deposites, 
soon are converted into shoals, bulkheads, and finally 
islands. On these, aquatic plants, which first of all served 
to hold their agitated soil together, give place before long 
to the shrubs and trees of firm ground, and the swamp 
growth is fully established. Every thing thus helps the 
other, and the great operation of nature, incessant change 
— which some call reproduction, and others decay, is in 
this manner carried on by an accumulation of causes 
which, in themselves, and separately, appear indifferent. 

It seems not improbable, that in some scores of years 
the basin of Piscatawa, subjected to causes such as these 
which have been thus rapidly sketched, may assume the 
features these causes are likely to form; and that if left 
to itself, the now almost cultivable portions of marsh 
meadows will after a while be covered with the tangled 
growth of shrubs, briars and young timber, fully entitling 
it to the name of a Swamp. It is not less probable that 
Allen's Fresh at one period presented an appearance 
highly analogous to that of the present Piscatawa, and 
that the differences in the two arise, as was before said, 
more from their respective ages than any thing else. 

The physical outline of Allen's Fresh, so far up as 
surveyed, is, as may be more clearly observed in the map, 
that of a long basin or trench, hollowed out between ad- 
jacent highlands, to an average width of one-third tff a 
mite, to a distance of twelve miles from tide- water; hav- 
ing its direction for a third of its length about north, for 
another third about north-north east, and for the remain- 
der about north-east. The highlands from barometrical 
measurements, attain an elevation of 108.97 feet above 
tide, with a slope on the horizon of 40°; their soil vary- 
ing from sandy to clayey, and covered with a considera- 
ble superstratum of small sized gravel. The bottom of 
the basin, formed of the soil of the hills and decayed ve* 
getable matter, is inclined upon the horizon at an Angle 
of four and a half minutes nearly, and being generally 
level transversely, is for the most part .covered with wa* 
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ter. At least, after a few hundred yards from the tide- 
water, and a little above where advantage has been taken 
of the stream for the erection of a mill, the difference 
between what may be called the main run and the sub- 
ordinates is so little marked as hardly to distinguish 
them; and the foot, in passing over it, finds nothing but 
a succession of miry knolls, whose unpleasant monotony 
is varied from time to time by plunges into water of three 
Feet and more, and very rarely by brief resting places 
(few and far between) of firmer dryer ground. The cause 
of this is in the roots, and still more in the fallen bodies 
of trees, which every where obstruct the course of the 
stream: so that its real velocity is hardly more than 
one-third of the velocity due to its actual fall over an un- 
interrupted bed. 

Nevertheless, amid all these apparently unfavorable cir- 
cumstances, there is good ground for believing in the 
[ possibility of the ultimate and not disproportionate cost- 
y or difficult redemption of the Swamp. That a canal 
of navigation could be constructed in the basin is also a 
matter of possibility: but under the circumstances of ex- 
pense attending it, and of its comparative utility when 
made, not be desired or attempted. Canals for the out- 
let and drainage of the water — canal* qf irrigation, as 
they may be called — the only ones suitable to the provi- 
sions of the case — may, it is true, be so combined as to 
present certain facilities for downward transit; but it 
should be carefully borne in mind, that this is not the pri- 
mary object in view, but only that the opportunities 
which may be afforded for the put pose in the ulterior 
prosecution of the work, if executed, should then be 
taken advantage of. 

The quantity of land, (at least three thousand acres,) 
in the portion surveyed, which might be saved from an- 
nual inundation and rendered arable — and that land con- 
fessedly the best and richest in not an unfertile region of 
country — appears to the Undersigned, and will appear, 
he is sure, to your Excellency, a sufficient reason for an 
attempt, which is capable of being based upon such pro- 
cesses as to be almost certain of success: and if, as has 
been stated, hardly one crop in nine of the lower slope 
of the highlands metes to its planters a fair return, it 
would certainly seem that the interest alike of the 
wealthy and the poor in that district urged strongly the 
3 
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necessity of some union of purpose and effort among 
them, and the propriety of some public interference or 
legislative aid. Two* thirds of the present market price 
of land, unredeemed, cannot be a feckless outlay for an 
improvement which will upon its achievement double 
the value of the other third, and render more than dou- 
ble its present rate of interest; and the public money 
can hardly be laid out better than while, when it is fos- 
tering the industry of any portion of the community, it 
is shedding the influence of expanded views, and a good 
example over the remainder. 

The Undersigned will, as briefly as possible, conclude 
"what he has to offer, in this part of his report, by an ex- 
position of some of the principles, and of the general 
plan which might be adopted for the attainment of the 
ends in view. If he should seem to hazard in this a par- 
tial repetition of what has been already stated in refer- 
ence to another topic, it is to be hoped that the import- 
ance of the matter will make up for its tediousness, and 
the nature of the subject atone for the manner in which 
it is all but impossible to avoid its treatment. 

In the draining of any land, subject to inundation,there 
are two general modes, which suggest themselves as 
likely to attain the object: 

1st. The elevation of the surface of the lands them* 
selves. 

2nd. The depression of, or the furnishing of a proper 
outlet to the water. 

In some cases there may be an opportunity for combin- 
ing both hiethods, which, however, does not appear to 
take away their paramount generality. 

The first method may be satisfied in the employment 
of either of two ways. 

1. By an actual embankment, or filling in of a stratum 
of foreign soil, thick enough to raise the lands above the 
level of the sources of inundation; giving it at the same 
time a sufficient inclination, in any one direction, to ena- 
ble it to throw off the rain or other accidental causes of 
ovei flow. 

2. By a method whose name and practice principally 
has been borrowed from the Italians, viz. that of colmates; 
which takes advantage of the very cause itself of the 
evil, and consists in such an arrangement of artificial 
channels, that the waters, directly they become charged 
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to a certain degree with earthy particles, shall overflow ' 
their banks, and make, on the face of the lands their de-r 
posites. The arrangement is further combined, so that 
the waters shall not remain longer than to make that de~ 
posite; but they are then immediately drawn off: other- 
wise an infiltration would take place, and all the evils 
ensue of uncorrected inundation. The heavy deposite 
which was, a little while ago, mentioned as taking place 
in the Piscatawa, is an illustration of the practical natu- 
ral operation of this method; where a stratum of rich 
soil, to a thickness of more than three inches, was in a 
short time, and by one overflow, very generally spread 
over a marginal meadow of moderate extent 

The great expense of the first of these ways, except in 
eases requiring but small assistance, would prevent it 
from being generally used; and it is, besides, not at all 
applicable to the present case. The successful applica- 
tion of the second requires a most careful investigation 
of the associated circumstances; and, moreover, a happy 
and not common natural combination of them. Not a few 
instances are on record of expense incurred fruitlessly, 
and money wasted without return, in the unfoitunate 
resort to this remedy Although it appeared to the Un- 
dersigned, at the time of his investigation, that there was 
a considerable number of incidents favorable to an em- 
ployment of this means, he must confess himself as yet, 
until more enlarged and detailed researches, not able to 
speak fully upon the merits of such a plan in its adapta- 
tion to the present case. 

2nd. The second general mode of drainage is by a 
drainage, properly so called; i e. the provision of a suffi- 
cient avenue and outlet to all the waters which are causes 
of the inundation. As this appears unobjectionably ap« 
plicableto the ease under consideration, it deserves to be 
longer dwelt upon. The waters which tend to produce 
inundation are of two kinds: the one water furnished by 
rain, and therefore called pluvial waters; the other fur- 
nished by the tributary streams, and therefore called 
running or littoral waters- The former have been by 
some persons, but improperly, called stagnant waters: 
there is nothing stagnant about them. The difference 
in the origin, nature, and mode of action of these two 
kinds, suggest a difference also in their mode of treat* 
ment; and in arranging to free the lands of their unwel- 
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come load, nothing should be held of more primary in- 
portance than to keep distinct the operations for Doth. 
To mix them together, in the provision ' for their dis- 
charge, is at once to throw away nearly all the advantages, 
of control which might be expected or derived for a pro- 
per construction of the necessary works. 

It must be premised, as an essential preliminary, that 
the drainage of a part of Zakia swamp could not be ad* 
vantageously attempted without including that of the 
whole. The authority of the resolution authorizing the 
labors of the Undersigned, appeared to contemplate a ca- 
nal of navigation from tide to an important point, Brian- 
town, and extended the demand for the survey no far- 
ther. Under circumstances different from what existed 
at the time of reaching that place, he would have thought 
himself justified by the spirit of the t esolve and the exi- 
gencies of the case to have continued it: — at the time it 
was impossible. As it may however safely be pro- 
nounced, if not impracticable, at least improper, to at- 
tempt a navigable canal at all, it follows at once that to 
be most efficiently, as well as extensively useful, the 
drainage should commence where the evil has its source. 

This being understood, it seems manifest: that if — 1st, 
the waters of the stream and its tributaries — which have 
been called the littoral waters — could be carried off along 
the foot of the highlands, on either side, into the Wico- 
mico, and thence into the Potomac, with the proper de- 
gree of velocity to prevent the deposite of earthy mat- 
ters in the bed of the former: and then, 2nd, a canal, or , 
system of canals, be constructed in the lowest ground of 
the swamp, of proper dimensions to contain all the fluvial 
waters which could, in a given time, fall over the area 
included by the bases of the hills: the object in view 
would be attained. The swamp itself, by this means, 
free from the constant supply of running water and of 
the rain from the hills, would be kept up only by the 
rains, falling on it, which would, of course, be a very 
mu«h smaller quantity. Every calculation of probabili- 
ty then would be, that evaporation, infiltration, and the 
descent of the surface would be sufficient to carry off the 
moisture derived from that cause, and the marsh thus 
become dry. These means form the general plan which 
will be proposed. 

1. Commencing at the head* waters of the swamp — at 
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the foot of the highlands, on both sides, canals or trench- 
es, reaching to any convenient point on the river, may be 
out along the ground most adapted to their construction. 
These are technically called canals of the circumference. 
The direction of these trenches should be as nearly 
straight as may be, in order that the calculations for them 
should not be burdened by a great variety of complex 
resistances: their transverse section must be sufficiently 
large to contain all the water to be furnished, not only 
by the main stream, but by every tributary as it joins in 
— and their slope, which in every case is /proportioned 
also to the transverse section, must be sufficient in itself, 
or by a system of falls, to communicate to the water in 
its progress a continually increasing velocity. In this 
way the area of the marsh itsell is kept free from the 
effects of irregular or improper deposites: and the stream, 
thus shut off and turned, no longer offers any obstacle 
to the operation which must next be carried on in the 
marsh itself. 

2. This operation is the excavation of a central canal 
in the lowest ground of the marsh, commencing *at its 
head and terminating at tide, to carry off the pluvial wa- 
ter* falling on its surface. As it now receives none of 
the rains from the hills, and no part of the original 
stream, the canal, it is plain, may be much smaller than 
if it were intended to accommodate all; and also that its 
supplies will be much more regular and easily managed. 
The direction of this canal depends on the features of 
the ground: its characteristic is to seek the lowest land. 
Its transverse section must be calculated to hold the max- 
imum quantity of rain (for the period in which the wa- 
ter accumulates so as to become hurtful) which has ever 
fallen in the whole surface of the marsh in a year or a se- 
ries of years. Upon comparing the observations for this 
amount of rain, it may happen that on one occasion there 
has beeiran unaccountably disproportionate fall: if this 
be the case, and the difference of expense for construc- 
tion in adapting it to this disproportionate fall be consider- 
able — perhaps not much hazard will be run in suiting 
the canal to the average depth of all the falls. The reg- 
ulation, however, of these probabilities is to be in every 
case left to the discretion of the observer. The slope 
of the canal, where the ground admits it, should be, ac- 
cording to the general principle, enough to cause the 
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water to flow with increased velocity: if this cannot be 
the case, a help is found in the canals of the circumfer- 
ence, whose waters may, from time to time, be let in to 
aid, by their superior velocity, the flow of the central 
canal. The construction of this canal, of course, im- 
plies the removal, where necessary, of the various ob- 
stacles which now choke the waters of the swamp. 

The execution of these wp/ks and their details appear 
to comprehend all that is necessary for the successful 
event of the improvement: so far, at least, as the facts 
collected will warrant. Trenches auxiliary and parallel 
to the central canal may, in some places, be necessary: 
which are not understood as comprehended in its details. 
They would hardly be so through the whole extent. 

Before, however, the state of our information would 
warrant the minute combinations of the plan to be ar- 
ranged, a good deal remains to be done. The truest 
economy of time and money is always, it will be admit- 
ted, to spend a sufficient amount of both to put in the pos- 
session of the proper authorities every fact that can pos- 
sibly qxert an influence over the scheme, whatever it 
may be; and the melancholy example of more than one 
work of general interest, commenced from impulse, cai- 
ried on in haste, and terminating in failure, is a sufficient 
proof of the advantage 'of bestowing great attention upon 
preliminary details. 

The Undersigned may be allowed to advert now to 
some of the leading points of investigation which appear 
to him necessary to be obtained before the ulterior pro- 
secution of the work: features which impress themselves, 
more or less upon the researches for every similar un- 
dertaking. 

1. The exact configuration of the basin itself, and of 
the highlands adjacent and for some distance beyond: their 
exteut^ relative levels, and slopes, &c. are matters of 
chief importance. From the examinations hitherto made, 
it would appear that the basin of Allen's Fresh is actu- 
ally larger than its superficial dimensions would show, 
f. e. the stratum of clay, underlaying the superincum- 
bent mixed soil, slopes outwards and upwards, beyond 
the highest point of the gravelly hills — which highest 
point is the limit of the superficial dimensions: and there- 
fore a part of the rain water, which, if it followed the 
slope of the external surface, would fall into the adjoin- 
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ing basins, does in fact filter through the upper stratum 
until it meets the clay beneath* and following the slope - 
of that stratum, is conducted subterraneously to Allen's 
Fresh. It is, in short, what is best known under the 
name of a parasite basin. As this fact is calculated to ex- 
ert a good deal of influence upon the proportions of the 
canals of the circumference, its accurate determination 
becomes of high importance. 

2. The quantity of water furnished by the main 
stream and each of its tributaries, at the dryest and wet- 
test seasons. Generally speaking, the more gaugings 
that are made of the streams, at any time, the better; 
provided there be also note taken of the preceding and 
accompanying states of the atmosphere. 

S. The depth and quantity of rain falling, or likely to 
fall, for any given time, (as for instance a day) over the 
whole extent of the basin. The observations for this 
particular should be made continually at afc many points 
along that extent as circumstances will allow: and the 
period of making them should not be less protracted than 
a year, during which time the recurrence of the seasons 
will exhibit all the probable variety and amount. If op- 
portunity should be afforded of collecting the informa- 
tion for a longer period, it would be, of course, not n<s« 
gleeted. 

4. The influence of the atmosphere in producing 
Evaporation from the surface of the basin, both of the 
running and of the rain waters. The observations for 
this particular should be made as well upon the natur- 
al elements themselves (from which they are deducible 
by calculation) as upon artificial reservoirs, placed in dif- 
erent situations; and they should be carried on as well 
in open exposed situations as in those which are shelter- 
ed, as a considerable portion of the marsh would be 
by trees. 

5. The influence of the soil in promoting Infiltration. 

6. The time in which the waters collect themselves 
after a given amount of rain or freshet, so as to become 
hurtful and overflow the soil. 

The instruments and means for making the necessary 
experiments and deductions, are within the reach ef any 
one who chooses to apply himself to the subject. It is 
sufficient for the purposes of this Report to have indica- 
ted their results. Itwoald seem that, with these facts 
correctly ascertained, there remains no difficulty to pro- 
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ject the work with such parts and proportions aa to make 
it not otherwise than impossible that it should not suc- 
ceed. 

From what has been said it will be seen that the Un- 
dersigned, within the limits under whkh it was neces- 
sary for him to act, cannot now, in justice to himself, 
prepare any detailed estimate of the cost of the work, 
without being permitted to institute te a larger extent 
further examinations: he therefore hopes that what he 
has said and done may be considered as a discharge of 
his duty, so far as it has been laid upon him. His im- 
partial opinion, as to the efficacy and importance of the 
improvement, has been already fully expressed; although 
under a consciousness of the feeble influence it is likely 
to exert. He leaves it now to the hands of others in 
nearer connection with it, who can, with more ability 
and greater propriety, urge its interests and adoption. 
V. The survey of the Pocomoke, from the head qf tide y to 
the Delaware line. , 

The proposed improvement of this river (of great 
importance when taken in connection with other auxilia- 
ry works, whose project will be presently more fully dis- 
cussed and explained) has not been a topic of new con- 
cernment. Already so far back as the session of Decem- 
ber, 1828, (Res. No. 18,) the Legislature ordered an ex- 
amination to be made, under the charge of Commission- 
ers, who executed and reported their plans. This re- 
port, which does not seem to have occurred to framer of 
the resolution more recently passed, may be found among 
the Public Documents, (Dec. Sess. 1829,) to whieh the 
Undersigned would respectfully refer your Excellency. 
It seemed, under all the circumstances, then, before in- 
stituting new examinations which were not authorized 
to an extent beyond these already made, proper to call 
attention to the latter; and the fact of their existence was, 
by the Undersigned, early in the past year, verbally 
submitted to your Excellency and the Executive Coun- 
cil, and instruction asked as to the proper course of pro- 
ceeding. Had the call been made for information differ- 
ent in kind or degree from that already collected, the 
Undersigned would with pleasure have immediately an- 
swered it by a practical report; but it was hardly proper 
for him, without some better ground of dissatisfaction 
with previous results, than appeared to exist, merely to 
repeat steps which had been already taken; and he pre- 
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ferred suspending the matter upon the determination of 
those who had the right to direct his movements in rela- 
tion to it. Instructions to proceed not having been for- 
warded to him, he of course left it in the state in which 
his verbal report had placed it, until something defiini* 
tive should be communicated to him upon the subject. 
It is supposed, however, that all the information which 
the Legislature would desire for their action upon it, (if 
any action be intended,) will be found in the aforemen- 
tioned report of the Commissioners. 

VI. The Trigonometrical Survey. 

The plan of the triangles (Map No. 14, herewith re- 
turned) which have been already laid out and approxi- 
mately observed, will show all that has been this year 
achieved in this regard. The fieldwork and subsequent 
details connected with the surveys, which have hitherto 
been the subjects of this Keport, occupied, with all the 
industry that could be exercised, such a period, that it 
was not until the month of July that the necessary ar- 
rangements could be made for the commencement of this 
the most interesting of the charges of the Undersigned. 
The plans for the direction of the work of the season 
were all matured under the advice of the chief of the 
United States Coast Survey, our connection with which 
has been adverted to and mentioned in the preceding 
Report; and were so arranged as to meet, as much as 
possible, the common exigencies of both. 

The primary object of importance seemed to be, the 
laying out of a certain and satisfactory connection of the 
triangles already executed on the coast, with those to be 
executed in M^r y land; and accordingly, to that end the 
examinations and observations of the Undersigned were 
first directed. In establishing this communication, which, 
as ia seen on the map, is direct between Wilmington and 
a point beyond the Delaware, a considerable step has 
been at once made; and the subsequent verification of 
the operations in Maryland, in any event, rendered easy 
and certain. The chain of primitive triangles was then 
continued south, as far down as the mouth of the Pa- 
tuxent nearly, over an extent of more than 170 miles; 
and time has been spent so far without any decisive result, 
in order to effectuate a chain of points westwardly, 
through Charles and Prince George's counties, to the 
Potomac at Georgetown, where the highlands of the 
4 > 
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primitive range will render less difficult and more safe'** 
factory further and future connections. In the district of 
operations, so far, great and peculiar difficulties have pre- 
sented themselves, in the way of forming these connec- 
tions in a proper manner. Except in one or two cases, 
the points are no where commanding; and in the counties 
south from Baltimore the high and level plateaus which 
characterize the face of the country, offer, in the but 
partial clearances which have been effected, obstacles 
almost insuperable, and calculated greatly to retard the 
hoped-for progress of the work. It is thought highly 
desirable to avoid, if possible, the erection and employ- 
ment of scaffolds, to extend the view of the instrument 
and distance of the points; and, if the expense of their 
construction and the diminution of accuracy in their use 
be considered, it will be found more satisfactory, as well 
as expeditious, to take the requisite time for the discove- 
ry of points, when such exist, where the observations 
can be made from the surface of the ground. To this 
plan the Undersigned is desirous throughout to adhere. 
While observing for the main triangulation connec- 
tions, care was also taken to search for and select nearer 
points, fitted for secondary purposes. , A few of the 
most prominent of these, on which signals were erected, 
have been indicated on the Map: the others have been 
noted, (in some cases signulized,) but left from the Map 
to avoid confused combinations. Enough has been done 
in this respect to warrant the employment of one or more 
Plane-table surveyors, early in the approaching season: 
the result of whose labors give the features of the sur- 
face of the country, and furnish the details to the Map. 
The signals which have been made use of on the main 
points, are tin cones of considerable size, constructed in 
the same manner as those used heretofore in the United 
States Coast Survey, and are found to answer the best 
end. Those for the smaller triangles may probably be 
. made in a different manner. In every case the stations 
themselves have been, and will be, marked in such a 
way as to render almost impossible any confusion, or 
loss of their respective positions. This is a matter of so 
much importance,in the ultimate utility of the survey, that 
it will continue to occupy the utmoat attention; and no 
pains will be spared to make so exact the indications, 
that no other points of reference will after their estab- 
lishment be needed for any purpose. 
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The situation and progress of the Coast Survey con- 
tributed to prevent the Superintendant from doing more 
in the co-operation of this season, than to visit alL the* 
points indicated on the Map; and become satisfied of 
their appropriate determination for his purposes, and to 
aid, with such advice and directions, as in many places 
materially to overcome the natural obstacleswhich op- 
pose, over a large portion of ths state, the execution of a 
satisfactory triangulation. This co-operation will be 
continued through the whole of th6 present season of ac- 
tivity, until permanent snows shall render reconnoiter- 
ing, and the erection of signals, impossible; and in this 
manner, before the publication of this Report, it is ex- 
pected that points on the Eastern Shore, corresponding 
in extent and position, with those of the Western, will 
have been selected and established. 

The great difficulties in the reconnoisance every where 
hitherto, and more peculiarly in the districts of the Eas- 
tern Shore, where the operations are carrying on, have 
been before adverted to; and the Undersigned has thought 
it his duty to apply himself to the elaboration of some 
means which will facilitate this part of his work. He- 
has reason* to believe that in a modification of the ordinal 
ry air-balloon, which at a proper time will be submitted 4 
to the public, that requisite means will have been found; 
and it is his intention as soon in the coming spring as 
the necessary arrangement can be completed, to give, or 
at least attempt, the practical proof of the general utility' 
of such an instrument, and of its applicability to the pre- 
sent and similar purposes. Although the practice of air- 
ballooning has been pushed to a wide extent, and as yet 
has redeemed very few of its original premises, he is of 
opinion that within certain limits its usefulness for geo- 
detical objects (as has been already shown in military 
operations) is undoubted. 

In thus giving an account of what has been so far done, 
the Undersigned would also report that the season for ac- 
tivity not yet being terminated, he is obliged to take as 
a limit what has been done to the 15th of this month. 
The operations are yet, and will be for some time longer j 
going on: and under these circumstances, he respectful- 
ly requests your Excellency's assent to an immaterial 
change which he proposes to make in the time of ren- 
dering his annual report That document has hitherto 
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with convenience, been returned at the commencement 
of the session of the legislative. In the future, if it 
shall meet your Excellency's approval, it will be return- 
ed on the 1st of February of every year. The closet- 
work which is necesssary for the compilation of the Re* 
port, can in this way, be executed at a period which 
would be one of comparative official leisure; and the reg- 
ular field work may be continued uninterruptedly to a 
season as late as the weather will permit. 

Before concluding what he bas to offer under this head, 
the Undersigned will add a paragraph in explanation of 
the printed Maps A. and 6. which accompany it; the one 
being a geological map of Dorchester, Somerset, and 
Worcester counties on the Eastern Shore, the other a 
similar map of the counties of St. Mary, Charles, and a 
part of Prince George, on the Western Shore. 

1. Besides containing the positions of the various 
places, the course of the streams, &c. and the geologi- 
cal indications, which speak for, and explain themselves; 
the Map A. contains also an elucidation of the topographi- 
cal features of the country. There has been introduced 
into this, with as much general accuracy as possible, the 
system of horizontal planes, indicative of precise differ* 
ences of level, as well as exhibiting to an eye but a little, 
familiarized the contour and relief of the ground. The 
first and strongest line seperating the land from the water, 
is the line of mid tide: the next line, more finely traced, 
and reaching $11 round the Map, by the Chesapeake,. 
Choptank, and Atlantic, and crossing at some little dis- 
tance above the head of tide in the rivers, is the projec- 
tion of a plane parallel with the horizon, and situated 
four feet vertically above the surface of tide water; in 
other words, it exhibits the directions, which would be 
taken in tracing out upon the ground a level line through 
the whole country, starting at the height of four feet 
above the level of tide. In like manner the next line is 
the tracing of a similar level, starting at eight feet above 
the tide mark: the next is the tracing of a level line at 
twelve feet above tide water: the next sixteen, and so on: 
and in general, to ascertain the level of any point, i. e, 
its height above tide, it is only necessary to count the 
number of lines intervening between the said point, and 
the deep line of mid-tide mark: this number multiplied 
by four, will give the number of feet of elevation. Alt 
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places on the same line haye the same level; and for what- 
ever number of lines that may intervene between any 
two places, (counted always in the same direction, either 
upwards or downwards;) there are just four times as many 
feet, in the difference of level, as there are lines. 

The names of all important headlands have been given 
so far as known. As regards, however, the minor points 
within the rivers, a general rule has been adopted in the 
drafting of both Maps; not to give the name of one, un- 
less there could be given the names of all, or unless 
the>e was sofne important particular in relation to it, ren- 
dering it desirable to express it minutely upon the Map. 

On the extreme Eastern Shore the series of triangles, 
a part of the work of last year, is exhibited; and the 
agreement or disagreement shown of their geographical 
results, with the best maps existing hitherto. The dif- 
ference appears to b# enough to render more palpable 
than before the necessity of prosecuting throughout, a 
worl$ whose results can be relied on. 

From the head of St. Martin river to the Pocomoke, 
, thence to the Annemesic; from the Nanticoke to the Chi- 
caraacomico, Transquaking and Blackwater, red lines in- 
dicate the position of the proposed and desirable direc* 
tions for canals — which will thus unite together the com* 
merce of the whole peninsula and facilitate the drain- 
age and clearing of immense tracts of new and rich land. 

The Undersigned has already heretofore expressed 
himself fully, because he felt deeply, as to the peculiar 
situation and interest of the inhabitants of the eastern 
verge of Worcester county; who last year asked fruit- 
lessly for aid to connect the waters of the Sound and 
Trap creek with those of St. Martin river, and ultimately 
of the Delaware bay. One objeetion to their request 
might have been made, that it tended to throw them in 
the arms of Philadelphia, contrary to the supposed inte- 
rests of Baltimore. The answer might have been; not 
more than they were already thrown: but to the present 
connection, as exhibited on map A. no such local objec- 
tion exists. A cut, as before proposed, from Trap to 
Herring creeks, carries their produce into the St. Mar* 
tin. A canal thence conveys it into the Pocomoke — by. 
which, when improved, and a very short cut through 
low land to the Annemesic, the entrance into the naviga- 
tion of the Chesapeake bay can beat once assured. How 
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trigonometric survey, the projection of the triangles laid 
out en the Western Shore has been made on a smaller 
scale than in the manuscript, and will also be printed to 
accompany this Report. 

In this plan, the v primitive triangle, embracing Balti- 
more and the Patapsco, , (selected purposely because it 
contains the grounds of almost the only survey, and it is 
believed the first in the United States, based upon the 
proper principles and conducted by a skilful and scien- 
tific observer,) has been filled up with triangles of the 
second and third order, to show how the points are grad- 
ually brought nearer together — the nearer ones depend* 
ing for their determination upon those, at first more re- 
mote, and partaking likewise of the accuracy with which 
these last mentioned have been established. In this way 
the entire work is seen to be of the same character — the 
same pains have necessaiily to be taken at one place as 
at another— -no error can be committed, against which 
there is not in the nature of the operation a check provided, 
or which will not, with attention, at once display itself in 
the want of a satisfactory arithmetical coincidence — and 
thus uniform features of confidence and certainty are stamp- 
ed over the progress and completion of the whole. The 
• arithmetical coincidence just adverted to, that the sum of 
the angular bearings of any three stations from one another, 
must be a precise number, and that always the same, im- 
parts a stability, correctness, and harmony, which no other 
mode of surveying, chronometric or otherwise, can possibly 
pretend to. In the present case, the probable error in the 
determination of the place of any of the points, under all 
the precautions, cannot exceed one-fortieth of a foot per 
mile: the satisfaction (to call it by no other name) in results 
like these cannot but be appreciated by eveiy citizen — not 
Only by those who already understand something of the sub* 
ject, but of those who now, for the first time, turn their at- 
tention towards it. 

In the case of this Map, also as in the others, the manu- 
script number has been left from its margin, as its title ap- 
pears to be sufficiently explanatory for its proper reference. 
On the whole, it is hoped that your Excellency will per- 
ceive that no pains or labor have been spared to render this, 
with every other part of the work, as plain, as intelligible 
and as useful as it is both the interest and the endeavor of 
those employed to make it. 
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After what has been said, the Undersigned might ter- 
minate here his Report, were it not that an object of great 
interest remains still to be submitted to your Bxcelleftey. 
This is a provision for the ereetion of a Statt OfoerwUorf* 
Although not indispensably necessary for the proper 
completion of the trigonometrical surrey, it would bhv 
nish great and evident assistance, and would be found tot 
increase in utility and vahie in proportion as tie eetebr 
lishment itself grew older, long, after the period wfcetak 
the labors of that survey shall have been closedi Tke 
fact of the importance of astronomical observations in ode 
place, under the same circumstances, with assured regu* 
larity, and in a proper series, a eed not be advierted to 
here. The first advances towards civilization and the 
sciences were in the rude attempts to collect and classify 
knowledge in this particular*— their latest acme will be 
illustrated by the efforts and suceess in its pursuit. Al- 
ready, in Europe, the moral force of a government is es- 
timated by what is done under its auspices to enlarge 
the sphere of acquaintance with facts: and if for us the 
prosperity of the Present is no inducement, a pledge of 
the gratitude of the Future is found in the affectionate rev- 
erence with which the memory of those especially is held, 
who in this branch toiled, under greater disadvantages, 
for the promotion of the very object here recommended. 

The Undersigned solicits, then, the particular atten- 
tion of your Excellency and of the Genera) Assembly, 
to this pioposition. He asks for it no more aid, of course, 
than its intrinsic worth seems to deserve: but it appears 
to him that, to every one who will take the trouble to 
make the comparison, the contrast between the amount 
expended and benefits gained will be very sti iking. Not 
many hundred dollars would be required to arrange the 
necessary apparatus, with the conveniences, for its ear- 
liest trials. The fruits of ten years' labor in that ob- 
servatory would sell (if it is to keep a profit and loss ac- 
count,) for five times so much— at the same time that it 
is exercising a moral influence incalculably more valua- 
ble. 

The fact, that in this country there has been as yet no 
establishment. of this kind, and that extensively indebted 
as our commerce is to the laborious investigations and 
observations of citizens and governments abroad, no ef- 
ort has yet been made towards repayment, appears to 
5 
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offer strong grounds for the measure; and the present 
crisis seems not unfavorable for its execution. It may 
be added, that by no member of our National Confede- 
racy can the step be with more propriety taken than by 
Maryland; who has already, within late years, done so 
much by a discreet liberality to foster not only the re- 
searches of pure science, but that happier union of Sci- 
ence and Enterprise, which alone will render the one 
valuable — the other not unavailing* 

Submitting now this Report, the Undersigned has 
only to e<pfess his hope that some of its suggestions may 
be well weighed before being decided upon; and to offer 
to your Excellency, in its'conclusion, the assurance of 
the entire respect with which he has the honor to re- 
main 

Your Excellency's 

Very obedient servant, 

J. H. ALEXANDER. 

Baltimore, 29*fc December, 1835. 
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REPORT OF THE GEOLOGIST, 



To his Excellency 

James Thomas, 

Governor of Maryland: 

In pursuance of the duties assigned to the Geologist 
«f the State, the Undersigned acting in that capacity, has 
the honor of submitting to your Excellency the result 
of his researches for the past year. 

It will be remembered that the final intention of the 
survey is, to furnish to the officer now engaged in pre- 
paring a Topographical and Geographical Map of the 
State, on the accomplishment of his work, with a com- 
plete and minute Geological account of the whole State, 
which will enable him to indicate upon the New Map 
the localities of valuable mineral deposites, as well as 
to exhibit correctly, the limits of the different Geologi- 
cal formations that compose the territory of Maryland. 
Accordingly, the Undersigned has never lost sight of this 
final object of his investigations, so that it has been his 
constant care to collect as much information in this re- 
spect as possible: and he flatters himself that he has suc- 
ceeded in acquiring all the knowledge desirable, of such 
portions of the state as have been already traversed, and 
over which Geological surveys have been completed. 
But it cannot be expected of him to make those results 
fully known at present, because there remains another 
important step to be taken, namely: to connect the re- 
sults of observations made in one section of the country, 
with those in another; by which many generalities of 
consequence may be extended, corrected, improved, or 
modified. It is not necessary to be conversant with the 
subject, to perceive the necessity of becoming well ac- 
quainted with every part of a system of formations, be- 
fore any comprehensive description of such a system can 
he given. Nor has it been in the power of the Geologist 
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to adopt and pursue a plan of operations mora in accord- 
ance than the one he has followed, with this apparently 
mo&t desirable mode of proceeding; his instructions 
having been virtually, to cause the strict demands of 
science to yield to the paramount considerations of public 
favor and utility; Hence it has not unfrequently hap- 
pened, that whilst pursuing with gre*t personal interest, 
a series of observations, a sense of public duty, and a 
desire to render more immediately available some impor- 
tant suggestion, have compelled him to obey calls upon 
him to set on foot new inquiries in other districts. Thus, 
whilst endeavoring to determine the exact limits of the 
three teittary periods that occur within our territory, 
and partly extend over both shores of the Chesapeake 
bay, having received specimens, of a valuable material, 
forming part of the secondary formations, it was deemed 
advisable to repair to this new field of interest, to expe- 
dite the benefit that might be derived from the discovery: 
aome advantage being moreover expected, by directing 
the researches of those, interested in it, preparatory to 
the future more minute investigations. 

For these reasons, no attempt is yet made to assign the 
precise limits of the tertiary deposite in Maryland: but in 
reference to the determinations already made by an ex- 
perienced naturalist of a neighboring city, (Mr, Conrad, 
of Philadelphia,) it may be well to, remark, that the 
eocene, or oldest of the tertiary periods, observed by 
him at Fort Washington on the Potomac, at Piscatawa 
and at Upper Marlborough on the Western Branch of 
the Patuxent, has been traced to the main branch of the 
same river, at Queen Ann, and crossing South river, it 
has been found to reach within six miles of Annapolis. 
In an essay, entitled '.'Observations on a portion of the 
Atlantic Tertiary Region," published in the transactions 
of the Geological Society of Pennsylvania, Mr. Conrad 
remarks: "It has been stated by Professor Ducatel, that 
green sand, of the age of the New Jersey marl, exists in 
Maryland; but I believe that, so far as organic remains 
will determine the point, it will all prove to be of lower 
tertiary origin," This stricture, it is presumed, can 
orily be intended to refer to what was stated in the 
Report of last year, as to the occurrence of a. formation 
in Charles county, answering in almost every respect to 
the description given by Professor Rogers of one in Vir- 
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ginia, which was referred by that gentleman to the 
period in question — one of the characteristic 1 fossils of 
the formation being the grypkcea vomer. In speaking of 
the deposite at Upper Marlborough, Mr. Conrad says: 
"The only secondary species (of shells) observed here, 
is the gryphcea vomer, (Morton,) but as the matrix is 
merely the detritus of the secondary green sand, it may 
be entirely accidental," &c. It remains then to be de- 
termined how many occurrences of the kind are to be 
deemed mere accidents: but there can be no objection 
lor the present, to accede to Mr. Conrad's views, and 
accordingly the formation in Charles county is referred, 
on the Map B. accompanying this Report, to the eocene 
period, and is designated as Eocene marl containing green 
farticht. The occurrence of green sand "of the age of 
the New Jersey marl," in Maryland, has since been 
satisfactorily ascertained. It is found in Kent and Cecil 
counties at the head of the Sassafras river; and deter- 
mining from mineralogical characters, the deposites at, 
and around Annapolis, are confidently referred, as Mr. 
Morton had been pre vi on sly led to do from information, 
to the same epoch. It is moreover believed, that some 
of the members of the green sand formation have been 
discovered in the Potomac counties of the State, inti- 
mately associated with deposites usually referred to a 
more recent period. But we should be cautious not to 
arrive at general conclusions too hastily. 

As stated in the Report of last 'year, no deposites of 
the miocene period have so far been discovered in Mary- 
land. The fossil deposites of the older pliocene formation 
are found in the greatest abundance in .Saint Mary's and 
Calvert counties, on the Western Shore of the Chesa- 
peake bay. They are in the greater portion of this dis- 
trict, covered by a thick bed of diluvial gravel and sand, 
but never fail to make their appearance in the deep 
ravines that intersect the country bordering in St. 
Mary's county, on the Patuxent. They may be said to 
form the substratum indeed, of fhis county on the Po- 
tomac side, from the Wicomico to the St. Mary's river; 
and on the Patuxent side, from Benedict to Town Creek. 
In Calvert county, from the Cliffs to Plumb Point, we 
find an almost uninterrupted deposite of the older plio- 
cene marls. Those of the Eastern Shore of Maryland, 
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were described in last year's Report, as occurring in 
numerous localities between the Chester and the Chop- 
tank. 

Mr. Conrad refers the deposite near the mouth of the 
Potomac, at Cornfield Point, to the newer pliocene «ra, as 
also one at Easton, on the Eastern Shore. A third de- 
posite of the same period, occurs at the head of tide, on 
the north-west fork of the Nanticoke, forming the ex- 
treme southern limit of the fossiliferous deposites above 
tide, on the east side of the Chesapeake bayi 

Until farther information be obtained, and the geo- 
graphy of the country more specially determined, it is 
not thought advisable to assign the limits of the geologi- 
cal formations of Maryland, even as far as these appear 
to have been ascertained. The subjects of interest grow- 
ing out of the survey, refer at present to the resources of 
any kind that present themselves, and are of importance 
to be known, not only to those who possess them, but 
to the citizens of the State at large. It was one of the 
principal objects of those who projected the survey, and 
it seems also to'have been the intention t>f the enlight- 
ened Legislature which ordered it, that it should be the 
means of developing all the advantages, and the whole 
riches of the State, for the benefit of every portion of 
her population. In this spirit, the officers charged with 
the undertaking have sought to collect information on 
every subject connected with the physical geography of 
the country. 

Whilst endeavoring to pursue their researches accord- 
ing to the true principles of scientific investigation, they 
could not be satisfied with merely stating the result of 
their labors, without pointing out the uses that may be 
made of them, as subservient to the various interests of 
their fellow-citizens. The reports Which they are call- 
ed upon annually to submit could not be satisfactory ,did 
they relate solely to an announcement of the progress of 
their work. The account must embrace considerations 
of practical utility, immediately or remotely applicable. 
And viewing the project ad a comprehensive scheme of 
internal improvement, they are proud to have it in their 
x power to devote all their energies to its completion; ven- 
turing to assert, that when the task is accomplished, the 
advantages accruing from it, in the very nature of the 
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work, will become manifest to every one. The reports 
of the preceding year were drawn out in this spirit; that 
of the present is respectfully submitted, under the dame 
impression of superior individual and public good, con- 
sequent upon such a course. 

In giving an aceount of the researches of the past sea- 
son, the subject will be divided in reference to the dis- 
tricts of country that have been examined, beginning 
with the southern counties on the Eastern Shore of Ma- 
ryland. 

Sbo. 1. Geological Examination of Dor cJuMm'y Somerset y 

and Worcester counties on the Eastern Shore of Mary' 

land. 

These three counties, comprising more than one-third 
of the teriicory of Maryland, east of the Chesapeake 
bay, though presenting but little variety in their mineral- 
ogical and geological 'features, are yet not devoid of 
interest in these respects, while in others they offer sub- 
jects of consideration of the deepest importance to the 
prosperity of the State. 

The most prominent geological feature in this district 
is a succession of sandy hillocks, in what are termed 
the upper portions of these counties, being a continua- 
tion of the ridge dividing the courses of the waters that 
empty themselves to the east into the bay of Delaware, 
and to the west into the Chesapeake. These hills of 
sand are themselves arranged in ridges, running general- 
ly north-east and south-west, diminishing in elevation 
. towards the southern extremity of the peninsula, form 
ing a curve on its eastern boundary, and presenting, eve- 
ry appearance of a series of sandy beaches produced by 
successive retreats of an ocean. No organie remains of 
any kind are known to have been found within thia por- 
tion of our territory, excepting a deposite of oyster shells 
at the head of Taylor's creek, two miles above the fork of 
the Nanticoke, and ten miles below the fossiliferous depo- 
site occurring on the north-west branch of this river, and 
previously referred to the newer pliocene formation. This 
deposite is overlaid by soil six feet in depth. The shells 
contained in it are much in the same condition as those 
occurring in the accumulations supposed to have been 
made by the aboriginal inhabitants of the country; i. e. 
the valves are separated, and are not, so far as perceived, 
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associated with any other marine sheila. They are, how- 
ever, perforated and covered with serpulm, as if they had 
lain long, after the death of their inhabitants, at the bot- 
tom of the sea. But they are a great distance from any 
actual oyster beds, and are in a more advanced state of 
disintegration than the fossil oysters heretofore observed; 
whilst, on the other hand, they are covered, as aforesaid, 
by a thick stratum of sand, no where else remarked to 
overlie Indian banks. 

The lower portion of the peninsula lying in Maryland, 
embracing Dorchester, Somerset, and Worcester, is a 
low level country: mostly a deposite of stiff clay, except* 
ing on the margin of the rivers and creeks, where the 
country is wavy and the soil sandy. The sand hills, on 
tke borders of the rivers, are always situated on their 
south or south-eastern sides, and extend but as short dis- 
tance inland. In some instances they form distinct ridges 
or waves of sand, running in various directions; some- 
times parallel with the course of the river, and when 
occurring at the extremity of necks, transversely, or. 
across the points. The intervening necks, sloping gent- 
ly to the south and southeast, terminate in extensive 
marshes, which in high tides are frequently entirely sub- 
merged. In the midst of these marshes 'there are occa- 
sional sand hills, or hummocks; but rarely of any great 
extent. 

The sameness in the geological constitution of the necks 
of land, just referred to, is evinced in the digging of 
wells, from which this section of country is exclusively 
supplied with water for domestic purposes. At a depth 
of from ten to twelve feet, penetrating through the stiff 
clay, there is invariably encountered a stratum of clean 
white sand, with gravel varying from one to two or three 
feet in thickness. Out of this an abundant supply of 
good water can be obtained; but beneath it there is al- 
ways found a soft black mud, with an offensive odor, and 
filled with decayed vegetable matter, composed princi- 
pally of a coarse grass, similar to that growing upon the 
present marshes. In some places this mud is reported 
to be of great depth. It does not appear, however, to 
have ever been accurately sounded; but in one instancs, 
already alluded to in a previous report, at Cambridge, it 
Was. traversed, and is stated to have been found overly* 
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ing a fossil deposite, the shells of which are referrible 
to the older pliocene marls. 

Another remarkable feature in the geology of this 
country is the occurrence of a ledge of water- worn stones, 
composed of quartz and sandstone, constituting gravel 
and boulders of various sizes, from twenty to several 
hundred pounds in weight. These stones were first ob- 
served between Todd's point and the head of Little 
Choptank; they were afterwards found scattered over a 
narrow zone of land, between Monie creek and the Man- 
okin. They are said to occur at thejhead of Back creek, 
on the south side of Manokin, and were finally again ob- 
served near the mouth of Marumsco creek, on Pocomoke 
bay. At this last mentioned spot — being a knoll of dry 
ground in the marshes, protruding into the bay — the 
beach 19 covered with these stones, washed out of the 
bank. All of them are a close grained sandstone, witb 
small veins of quartz, the sandstone being of the charac- 
ter or that occurring on the Blue ridge, different from 
that constituting the white rocks at the mouth of jhe Pa- 
tapsco, but similar to those larger masses that are found 
strewed over the surface in the upper parts of the East- 
ern Shore of Maryland, in Cecil county. These erratic 
masses form, with the exception of the bog iron ore — 
which will be presently more particularly referred to— 
the only stony bodies that occur in the three Eastern 
Shore counties, now under examination * 

Such are the great geological features of this section 
of country. A more detailed account of its physical 
geography will now be given under separate heads, for 
each of the three counties embraced within it. 

Dorchester County, lying between the Choptank and 
Nanticoke rivers, requires perhaps more than any other 
county on the Eastern Shore, the assistance which would 
necessarily be afforded by an accurate topographical sur- 
vey, in adopting measures to bring into operation her 
natural resources. Placed between two large rivers,her 
facilities for sending the produce of her soil to a market 
are yet not great, and mostly confined to the least pro- 
ductive part of her territory. The central portion of 

*A ledge of submarine rocks is said to be off Todd's 
point, and another off Benoni's point, on the Talbot side 
of the Choptank. 
6 
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the county, most susceptible of great and permanent im- 
provement, and even at this time the most productive, is 
deprived of an outlet for her agricultural staples, corn 
and wheat; and the no less valuable source of wealth, 
which she possesses, in her magnificent growth of tim- 
ber. The natural channels of egress through the Black- 
water and Transquaking have long since failed to be 
available in any thing more than a limited degree, these 
rivers serving now rather to increase the obstacles to the 
navigation of the bay into which they empty. Fishing 
bay, their common estuary, offers scarcely more than five 
feet of water, at high tides, over a deep and extensive 
mud flat, which it is utterly impracticable to remove. — 
The inconvenience arising from this cause is felt by a 
large portion of the county, and has suggested the appli- 
cation to the Legislature, for the opening of a canal com- 
munication between the Blackwater and the Choptank* 
Such a canal would but partially remedy the inconve- 
nience, whilst a more comprehensive view of the benefit 
to be derived, points to the practicability oLconnecting 
the Nanticoke with the Choptank. This is believed to 
be entirely practicable, and the advantages to be obtain- 
ed from the connection of these two rivers by means of 
a canal, traversing the heads of navigation of the Black- 
water, Transquaking and Chicamacomico— a project to 
be effected at a trifling expense — are great and obvious. 
A communication of this kind would not only furnish an 
outlet for the already valuable products pf the county, 
but could be used as a means of conveying to it those ma- 
terials, such as marl, lime, &c. (of which an abundance 
would be thus brought within a convenient reach) that 
are necessary in order to enhance the productiveness of 
its soil, and bring it into that state of improvement of 
which it is susceptible. Other advantages may be ex- 
pected to accrue from the excavation of a canal in the di- 
rection just referred to; among which, not the least im- 
portant would be to render it subservient to the effectual 
and thorough drainage of a large extent of country, at 

E resent uncultivable, and not only itself insalubrious, 
ut the main cause of the unhealthiness of that by which 
it is surrounded. It would seem to be at all times a sub- 
ject worthy of the attention of a government that wishes 
to increase the quantity of nutriment, as well as to im- 
prove the salubrity pf a country, and consequently to 



Digitized by LiOOQ IC 



45 

augment its population and prosperity, to employ suita- 
ble means to effect a complete drainage of every morassy 
district, within its dominion, of whatever extent. In 
the present case the proposed improvement forms, how- 
ever, only part of a scheme of internal navigation that 
might, is believed, be advantageously pursued for the 
benefit of a large portion of the Eastern Shore of Mary- 
land. 

In the upper part of Dorchester county the soil is 
mostly a sandy loam, well adapted, with proper manage- 
ment, to the growth of corn, rye and oats This charac- 
ter of soil belongs more especially to those portions ly- 
ing on the rivers, and extends, with very few exceptions, 
over a narrow slip of land on the Choptank, as far as 
Hill's Point, on the bay shore. The neck between the 
Big and Little Choptank is a low flat country, mostly 
composed of a stiff clay soil, covered with a plentiful 
growth of pine, sweet-gum, oak and dogwood, but suf- 
fering greatly from a want of convenient drainage; an 
evil that might be remedied, and by which thousands of 
acres of land, now of little value, would be reclaimed 
and rendered fit for cultivation. With the advantages 
possessed by this section of country, in her now exten- 
sive deposites of shells on the river banks, her sea ooze, 
together with her proximity and easy access to the marl 
deposites of Talbot county, it ought to become one of 
the most productive and flourishing portions of the 
State. 

The necks and islands, forming the western and south- 
western portions of the county, likewise present us with 
low level lands and a stiff clay soil, mostly well timber* 
ed with pine, white, black, and willow oak, sweet-gum, 
&c. The situations on the islands are delightful and ge- 
nerally reputed heahhy, 

Meekin's Neck, on the bay shore, is marshy, and this 
is the case of nearly one half of Hooper's Island, the ex* 
tent of which is nearly fourteen miles in length, and 
s from one to two in breadth: such portions of the island 
as are arable have a productive soil. At the head of 
Honga river and bay there are extensive meadows; and 
where the soil, also a clayey loam, is cultivated, it is 
said, to yield abundantly. Bishops head Neck offers the 
same character of soil and physical aspect Throughout 
the whole of this district the depth of wells is rarely 
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found to exceed ten feet, penetrating the clay to sand, 
from which the water issues, eldom perfectly clear, and 
occasionally slightly brackish. 

At the heads of big and little Blackwater rivers there 
are also extensive marshes; t & country is very level, 
low and swampy; the soil a ?tifl clay; timber principally 
oaks and sweet gum. Between the Blackwater and 
Transquaking, around Buckstown, the country is more 
elevated, the soil lighter, with a growth of very large 
oaks and American poplars. The wells here are suck" 
to the depth of 12 feet, through clay, reaching gravel 
and sand. 

Towards the head of the Transquaking, and between 
it and the Chicamacomico, the soil is a clay-loam, that 
would yield very good crops of grain, if properly. im- 
proved. Beyond the Chicamacomico the country is more 
uneven, the soil lighter, sometimes sandy, the level of 
the country rising towards Vienna. Wherever the soil 
is stiff it is covered by a heavy growth of oaks and gum. 

Hurley's Neck, along the Nunticoke, south of Vienna, 
is a level stiff clay, well wooded, for the distance of 
about seven miles, after which it terminates in an exten- 
sive marsh. 

No fossil deposites, similar to those occurring so abun- 
dantly north of the Choptank, have been discovered in 
Dorchester county, that would answer for agricultural 

Eur poses; but the large accumulations 'of shells found at 
[orn Point, at Oyster-shell Point, and other places, to- 
gether with the deposite on Taylor's creek already re- 
ferred to, might be made eminently serviceable if burnt 
into lime. The only mineral formations of any value 
are the deposites of bog-ore, at the heads of Transquak- 
ing and Chicamacomico, and on Reedy creek, in the 
vicinity of Federalsburg. This ore is compact, heavy, 
free from phosphate of iron, and would probably yield 
from 40 to 50 per cent, of good metal. Some inclination 
having been manifested by an enterprizing proprietor 
of an extensive deposite [of ore, on the Chicamacomico, 
to work it in place, it was thought more advisable to re- 
commend that it should be forwarded to the Baltimore 
market, where it would probably command from $3 to 
$4 a. ton. 

Somerset county presents, in its physical geography, as 
might have been expected, great features of resemblance 
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i with the county that has just been described. Its upper 
id portions are very sandy and rolling— a succession in fact 
of sand hills., gently inclining to the south, and terrni- 
e nating in a level deposite of stiff clay — as if at one time 
I, this part of the country hsubbeen a sea beach, from which 
j the waters have receded lo» f a considerable distance be- 
ll yond the mud flats that formed at the same period of time 
e the shallow bottom of the ocean, and extended several 
e miles from her shores. But what is hers supposed to 

i have been formerly an extensive mud flat, is now a popu- 
I lous country, in many places well cultivated, every 

where very improvable, possessing a productive soil, 
3 well timbered, and intersected by numerous creeks and 

t rivers These form the necks of the county, falling by 

an imperceptible slope into marshes many miles in ex- 
j tent, with here and there a hummock, .crowned with 

f some lofty pine, or a herd of grazing cattle looming 

[ . against the horizon, to relieve the monotony of the 
scenery. The waters of the sound, by which these 
marshes are limited, are not seen, unless perhaps from 
the top of some hummock, and are only indicated by the 
occasional passage of some skiff, whose white swollen 
sails contrast agreeably with the luxuriant dark-green 
growth of these grassy plains. 

Without haying reason to believe that the water? of 
the Chesapeake bay have absolutely diminished, it h 
nevertheless true that the amount of dry land is in- 
creasing on the Eastern Shore of Maryland, by the filling 
up of creeks, rivers, and small bays, at the confluence 
of its muddy streams. The flats of Fishing bay and 
Pocomoke bay furnish us with examples of this, upon a 
sufficiently large scale, to produce, in no great lapse of 
time, very remarkable changes in the geography of this 
part of our territory. 

That portion of the neck of land lying between the 

^Nanticoke and the Wicomico, and continguous to the 

^former river, is within a narrow stripe, wavy and sandy, 

, inclining moderately to the S. E. and terminating in 

marshes. The intervening country is level, with a stiff 

clay soil; this being the character, as must already have 

been perceived, of all those portions of the Eastern 

Shore, comprised within what are termed the necks. 

Generally speaking, the JN. and J*t„W. ports of these 

necks, extending along the rivers and creeks, have a 
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light soil; in the central portions the soil is clayey, and 
the S. and S. B extremities are marshy; such is the 
character of Hungry neck, between the Wicomico river 
and Monie creek, and the description will answer for 
Manokin neck; though in this there does not appear to 
be the same uniformity in the character of the clay, 
which varies from a white and yellow stiff clay to a 
black clayey loam, equally various in its degrees of pro- 
ductiveness and in the kinds of crops which it can be 
made profitably to yield. The upper parts of this neck 
are covered with manigficent oaks, sweet gums, maples 
and beech; the lower portions support a growth of lofty 
pines, with an undergrowth of holly and sweet gum, 
and verging upon the marshes, that extend across the 
neck from the Wicomico to the Manokin, the pines are 
small, probably new growth. The soil of the lands that 
terminate the neck — big and little Deele's islands — on 
the north-west side, is a stfndy loam, very productive in 
corn and sweet potatoes. 

The aspect of the country between the Manokin and 
Annemessex, presents us with the usual almost dead 
level of clayey soil, covered partly with oaks, sweet 
gum, maple, &c. the pine predominating towards the 
lower end, and on approaching the marshes, the timber 
having been in a great measure destroyed, there remains 
but a scanty growth of small pines. The extensive 
marshes, called the Jericho marshes, form the extreme 
end of the necks, on the bordeis, and in the midst of 
which, are some few inhabited spots, more remarkable 
for their great salubrity, than, as might perhaps have 
been supposed, for the dreariness of their situations. 
To become convinced that health and comfort are some* 
times found where they are very little expected, it is 
only necessary to pay a visit to the hospitable residence 
of Captain Davy, at the head of the salt marshes of 
Jericho. 

Annemessex neck, whose soil and appearance would 
require the same description as that already given of 
similar portions of the country, is thickly settled towards 
the lower end > by a hardy population of boat-builders 
and boatmen; the latter supporting themselves princi- v 
pally by the sale of oysters, clams, and terrapins. These 
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men may be instanced as further evidences of the 
healthiness of the marshy districts of country upon salt 
water. Whatever may be the influence of these marshes 
at a distance, judging from the appearance alone of those 
who inhabit them, or constantly frequent them, they are 
not the seats of disease; for it would be difficult, in any 
other section of our country, to find a more hardjr and 
robust set of men, than the residents on the little Anne- 
messei, and yet it is not to all, that the praise of unex- 
ceptionable habits can be extended. 

From the head of little Annemessex, the eye looks 
over a broad expanse of salt marshes, reaching to the 
southern limits of our state — Watkins' Point, being lost 
somewhere among them. Bounding these marshes to 
the nor«h, there is a well wooded country, with a good 
soil and highly improvable, extending to the Pocomoke 
bay and river, and comprising the district of Rehoboth. 
Marumsco neck, towards the latter district, is also well 
wooded, the country level, and the soil generally clay 
loam, in some places at the head of creeks more uneven 
and sandy. 

Such is the account, and it will, it is believed, be 
found substantially correct, that may be given of the 
lowest portions of Somerset county. It has already 
been said, that the northern part of the county is sandy. 
It is especially so between Barren creek and Salisbury; 
but from Barren creek, in the direction of Quantico, to 
Whitehaven,the soil passes from a sandy loam to the stiff* 
clay bottoms, described as forming the principal soil of 
the necks. Along the Wicomico river, on either side, 
the soil is mostly sandy. On the eastern side of this 
river, and reaching from it towards the south, the soil 
varies from sandy, sandy loam to clay loam; and a north- 
erly direction from Princess Anne to Salisbury leads 
successively over clay, clayey loam, sandy loam, and 
through a swampy district, to the sand ridges of the 
upper portion of the county. 

The only mineral product of Somerset county is bog- 
ore, of which there is an abundant depesite, of excellent 
quality, at the head of Barren creek. It has been raised 
in considerable quantity, and continues to be profitably 
extracted by Mr. Brattan, who delivers it at Baltimore 
for $3 the ton. A large supply of this ore might be ob- 
tained from this and other neighboring localities. It is 
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also found at the heads of Back and Dividing creeks, 
but samples examined from these places indicate an in- 
ferior quality of ore. 

The mineral springs of Barren creek deserve more at* 
tention than they have lately received. These waters 
have been analized, and were found to contain oxide of 
iron, soda, and magnesia, combined with muriatic acid. 
They belong therefofe, to the class of alkaline chaly- 
beates, are tonic and diuretic, and have been found emi- 
nently serviceable in bilious disorders. The well known 
curative properties of the waters, the comfortable ac- 
commodations at the springs, with the obliging disposi- 
tion of the proprietor, and of the tenant, Mr. Levin L. 
Porter, ought to furnish strong inducements to invalids 
of the Eastern Shore of Maryland, to resort to them 
now, as they were wont to do in former times. 

No fossil deposites answering as marl have been found 
in Somerset county; but a material almost as valuable oc- 
curs abundantly in various places, constituting those ac- 
cumulations of oyster shells, believed to have been made 
on the site of ancient Indian settlements. The spots upon 
which these shell banks were observed, are, on the Nan- 
ticoke, at the mouth of Witipquin creek, and at the 
Sandflea Landing; on the Wicomico, at Long Point, 
where there occurs one of the most extensive banks of 
the kind known, the shells therein, being deposited at 
the depth of from three to nine feet, extending nearly a 
quarter of a mile along the shore, and several hundred 
yards inland; on the Manokin, Maddox island and Fish- 
ing island are covered by similar accumulations; and on 
the Pocomoke, another occurs at Shelltown, about two 
miles above the mouth of the river. Banks of the same 
kind are found in other places, but of a more limited ex* 
tent. 

The value of this material has already been stated in a 
preceding repoit, but it cannot be too strongly impressed, 
upon the farmers of the lower counties on the Eastern 
Shore of Maryland. It is the principal agricultural re- 
source which they possess, by a proper application of which 
they may double the produce of their lands. In the upper 
counties of the Eastern Shore, where the worth of the 
material is appreciated, it is made to undergo two opera- 
tions: it is passed through a coarse sieve, in order to se- 
parate the black highly fertilizing mould with which the 
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shells are associated, and the fine fragments of these; the 
coarse clean shells are then burnt into lime. The sifted 
article readily commands from three to four cents a bush- 
el: the lime sells at from six to nine cents, according to 
its quality. By referring to the section "On the compar- 
ative value of shell lime and stone lime," your Excel- 
lency will perceive that the difference in value, between 
the two articles, for agricultural purposes, is very tri- 
fling, whilst the difference in price is considerable. Can 
any farmer doubt that the discovery on the Eastern 
Shore, of limestone quarries even of moderate extent, 
and to be used solely (or the conversion of stone into lime, 
would be of^immense benefit to the country? The 
equivalents ofsuch quarries are found in the shell banks 
that have just been indicated. They should no loager 
be neglected. 

Worcester county has long felt the want of some parent- 
al assistance, to enable her to bring fully into action her 
natural resources. She has asked for three capital im* 
provements, of which two have been reported necessary 
and practicable; viz. the cleaning out of the Pocomoke 
river, so as to render it navigable for flat-boats, at least 
about fifteen miles above where it is now available, or 
seventeen miles beyond Snow-hill, at present, the bead 
of navigation; and a canal communication between Sine- 
puxent bay and the Delaware* To understand the value 
of these improvements, it is necfesary to possess an out- 
line of the geography of the county. 

This county is bordered on the east by the Atlantic 
ocean; but between thfs ocean and the cultivable portions 
of the county there is a prolonged sandy beach, varying 
from a few hundred yards to a quarter of a mile and up- 
wards in breadth, and extending the whole length of the 
coast without a single outlet to the sea, from Indian river, 
in Delaware, to the southern extremity of Chincoteague 
island in Virginia. Between this beach and the main 
land lies Sinepuxent bay, from one to four or five miles 
wide, and nearly thirty miles in length. It is a shallow 
sheet of water, navigable only to a short distance above 
South point, at the lower end of Sinepuxent neck. The 
entrance to the bay is reputed to be also very shallow. 
Sinepuxent neck, about ten miles long, lies between As- 
sateague or Trap creek and Sinepuxent sound, at the 
head of the bay. The produce of this neck, and of the 
7 
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country on the Assateague,* which, comprising the Ber- 
lin district, are amongst the most flourishing portions of 
the county, has thus to be sent down a long bay through 
a difficult entrance, to encounter finally the dangers of 
an ocean navigation in search of a market, whilst an easy, 
short, and safe transportation could be readily obtained. 
To effect this latter object, it has been proposed to con- 
nect Trap creek by the St Martins and Indian rivers, 
with the Delaware bay, inside of cape Henlopen. The 
surveys for this substantial improvement have been made, 
and its easy accomplishment, at a moderate expense, de- 
monstrated. 

The other improvement, solicited by Worcester coun- 
ty — the clearing of the Pocomoke — has likewise been 
found to be practicable. Viewed in connection with the 
canal communication just referred to, it acquires more 
importance than is at first sight apparent. The Pocomoke 
river rises in an extensive swamp, situated partly in Ma- 
ryland and partly in Delaware, called the Cypress 
swamp, from the profuse growth of this valuable timber, 
by which it is covered. The bed of the river, now ob- 
structed by large trees, lying across it in every direction, 
passes through the heart of, the county, dividing it into 
two nearly equal portions* Owing to the obstacles pre- 
sented by the fallen trees into its bed, its downward nav- 
igation commences only a few miles above Snowhill^ af- 
ier which it is free for schooners over a distance of 
about twenty miles* to the mouth of the river in Poco- 
moke bay, on the Chesapeake sidje of the county. It has 
been proposed to remove these impediments as far up as 
the use of the rivet is found to be impeded by this cause; 
and the advantages to be thence derived are shown to be 
considerable. It would facilitate the access to a vast 
body of valuable timber, and to extensive deposites of 
iron ore of good quality; and by confining the waters of 
the river within their natural channel, it would effect the 
drainage of a large tract of land, now an almost impene- 
trable swamp, covering doubtless a rich and fertile bot- 
tom. These are interesting considerations, whose im- 
portance becomes enhanced by the fact of the practica- 
bility of farther connecting, by a canal navigation, the 
head waters of the Pocomoke with the St. Martin river, 
and its projected communication with the Delaware, thus 
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establishing a complete thoroughfare through the county, 
from dne bay to the other. 

But to render this project of internal navigation com- 
plete, another improvement seems to be required. The 
mud flat in Pocornoke bay, already alluded to, forms, as 
is well known, a serious impediment to the free egress 
from the mouth of the river, through the sound into the 
Chesapeake, and the inquiry has been made as to the pos- 
sibility of removing it. Attention having been turned 
to the subject, the removal was concluded to be quite 
impracticable, as well from its nature as from its extent; 
being the natural effect of causes, that, as they cannot be 
removed, would be constantly giving rise to the same 
results. Whatever remedy might be partially applied 
would be therefore but temporary, very expensive, and 
would do but imperfectly, what, it is considered, can be 
accomplished in a more permanent, less costly, aud more 
efficient manner, in another direction, namely: by con- 
necting the Pocornoke with the Annemessex — a project 
which has already met with the approbation of the Le- 
gislature, and for the performance of which an adequate 
cum of money has been contingently appropriated 

As this project was brought forward by an honorable 
Delegate from Somerset, it shows that this county is 
equally interested in it, as she is in another direction 
with the proposed connection of the Nanticoke with the 
Choptank. Viewing these projects connectedly, it will 
be seen that they are intended to establish an internal 
communication of some extent, calculated to bring into 
lull operation all the resources of the country through 
which it will pass, enabling it to send its products to a 
market by the shortest route, and facilitating to it the 
means of obtaining the materials necessary for its im- 
provement. Some advantages would likewise be derived 
from it in case of war, upon which the belligerent spirit 
of the times compels us unfortunately to calculate as a 
possible event, by providing against the almost total non- 
intercouse between one section of the State and another. 
It forms a part of the duties of the Undersigned to report 
tb your Excellency, that the geological constitution of 
the country is highly favorable to the easy accomplish- 
ment of these projects. 

The agriculture of Worcester is not in so favorable a 
condition as it might be brought to with a little more 
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exertion. The soil is alternately sand and clay, or a fix- 
ture of both in variable proportions, and entirely defi- 
cient in calcareous matter. On the western sid$ of the 
Pocomoke, the upper portions of this district that are not 
swampy, exhibit a succession of sandy knolls and ridges, 
with occasional basins, as it were, of level land, composed 
of stiff clay. The growth is principally pine and sweet 
gum; but on the branches, and in the swamps, there is 
seen a profusion of alder, maple, magnolia, kalmia, with 
the cypresses, of which two species were observed — one 
deciduous, called the bald cypress, the other an ever- 
green. Between the Naseongo and Dividing creeks the 
soil varies from almost pure sand to a sandy loam, rarely, 
though sometimes clayey: the pine and sweet gum form 
the principal growth upon it. Along the margin of the 
river the soil is very sandy. 

East of the Pocomoke the country is more swampy, the 
runs that feed the river, being principally on this side. 
It is covered by a heavy growth of oak and cypress, and 
when cleared and drained shows a stiff clay soil. On 
some portions of the newly cleared land a young growth 
of papaw was observed, and in some places the less aus- 
picious persimon makes its appearance. Receding from 
the river the country is gently elevated, forming a low 
dividing ridge between the feeders of the Pocomoke and 
the waters of the St. Martin river and Sinepuxent bay. 
This ridge-land runs north and south, in the direction of 
the main road through St Martins, Berlin, and Newark. 
Sinepuxent neck is a level track of land, with a soil va- 
rying from sandy to clayey loam, occasionally passing to 
a stiff clay. The middle portion of the neck is tolerably 
well wooded; the extreme end, towards South point, has 
been stripped of its timber. This, the Berlin vicinity, 
and the St Martin district, are amongst the most flourish- 
ing parts of the country. 

From Newark to Snowhill, on approaching the river 
and town, the soil becomes very sandy; and proceeding 
southwardly, as far as Newtown, the soil passes over a 
succession of sand hills, barely possessed of a soil. 
Towards the extreme end of the county, continuing 
along the Pocomoke, the country is more level, with a 
more substantial soil, said to yield good corn crops, and 
is much better wooded, 

Crossing the peninsula in the direction of the dividing 
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line between Maryland and Virginia, the country, at 
first level, soon appears gently undulatory, with a mixed 
soil, frequently a stiff clay, to within two or three miles 
of the sea side, when it becomes decidedly hilly; occa- 
sionally well wooded with pine, oak, hickory, and dog- 
wood, haying a good loamy soil, that could be made very 
productive in corn and oats. This seaside, as it id called, 
is' an uneven country, stretching along Sinepuxent 
sound, descending to it occasionally by a gentle slope, 
and sometimes encroaching upon it in the shape of ex- 
tended marshes. The ridge-land, between the sound 
and river, is more level, soil, more clayey and equally 
improvable, but no where in a good state of cultivation. 

Sinepuxent bay or sound, to which reference has so 
frequently been made, forms a very important feature 
in the physical geography of Worcester county. The 
Map A. appended to this Report, and furnished for i ts 
illustration by the Topographical Engineer of the State, 
exhibits its actual appearance contrasted with that it 
bears in the maps and charts now extant. Its condition, 
as a navigable sheet of water, has been fully described 
in the "Report of the Commissioners of the States of 
Delaware, Maryland, and Virginia, for the survey of the 
sounds between Cape Charles and Cape Henlopen," 
submitted last year to the General Assembly of Mary- 
land. For present purposes it is only necessary to con- 
sider it as a narrow and shallow sea, interspersed with 
broken marshes and shoals, composed of oyster shells, 
mixed with clam, scallop and other marine exuviae. It 
is interesting in a geological respect, and not a little so, 
as will immediately be shown, for the agricultural re- 
source which it actually does and can more extensively 
be made to yield. 

It is an interesting fact connected with the past and 
present condition of Sinepuxent sound, that since the 
closing up of some inlets admitting the ocean into it, its 
waters having thus become comparatively fresh, the 
oysters and clams, by which they were formerly thickly 
inhabited, have died, leaving extensive beds of their 
exuviae. These accumulations of shells, or oyster rocks, 
as they are here termed, seem to point at the manner in 
which similar deposites, now far inland and constituting 
the shell-marl deposites of other districts, have been 
made. They are evidently the quiet and gradual accu- 
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mutation of years, covered by 4 deposition of sand or 
mud, varying, according to circumstances, with the al- 
tering condition of the country where they are now 
found, and in some measure serve to explain the mode 
of formation of our fossiliferous beds. At no very re- 
mote period of time, they will probably furnish the pro- 
totypes of a geological formation, hitherto undescribed 
and characterized by the presence of a new species of 
zoophytes. In their present state, these oyster rocks 
afford an abundant supply of a very valuable material, 
already put to good account, but that ought to be much 
more extensively employed. They are now dredged, and 
their contents, consisting of oyster shells, clams and 
other marine shells, incrusted by a zoophytic produc- 
tion which has received the name of Bunyan, are burnt 
into lime. From this source not only an important and 
profitable branch of industry is created, but an invalua- 
ble product oDtained for the impiovement of the whole 
of Worcester county. The question has been asked, 
whether the lime obtained from this source is good? It 
may at once be answered, that it is as good as from any 
other quarter; but a more satisfactory reply will per- 
haps be found in the third section of this report. Indian 
shell banks also are found on Sinepuxent neck where 
they have been partially applied, and always with the 
best results, which ought to be an encouragement to 
their more liberal employment. 

The mineral product of Worcester county is confined 
to the bog-ore, occurring abundantly on the Naseongo, 
where it has been worked with variable success, being 
unfortunately too much mixed with phosphate of iron. 
A deposite of ore of better quality has been discovered 
on the Pocomoke, in the fork between this river and 
Duncan's mill branch, and it is again met with in the 
swamps around Newtown. 

A more general view of the application that can be 
made of the knowledge so far. acquired, respecting the 
physical geography of the three counties just described, 
remains now to be taken. 

Sect. II. — Agricultural resources of the lower counties On 
the Eastern Short of Maryland. 

The agricultural improvements of Dorchester, Somer- 
set and Worcester counties,, tall far short of what they 
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might be made to attain, by a better system of cultiva- 
tion, and a more liberal employment of the resources 
"which this section of the state possesses. But to effect 
a thorough improvement, the attention should be first 
directed to the congeniality of the soil, in each district, 
for that species of growth from which a crop is expected. 
Corn and wheat are the staple commodities of the Eas- 
tern Shore, but in the present condition of things, the 
latter is so precarious a resource, that corn may be said 
to be the principal produce and main dependance of the 
lower counties. And yet their various soils are capable 
of producing a number of other crops: rye, oats, beans, 
potatoes, (common and sweet,) and the root crops gen- 
erally. But it is not only in limiting the variety of their 
crops, that the agriculturists of this section of country 
err; they neglect to take into account the peculiar sus- 
ceptibilities of the various kinds of soil, to produce cer- 
tain crops in preference to others; and thus an injudici- 
ous system of husbandry is followed, resulting most fre- 
quently in disappointment. On some of the light soils 
described as belonging to the upper portions of these 
counties, wheat cannot be raised, whilst thtese same soils 
may be made to yield profitable returns of corn, rye, 
and oats; it is therefore worse than useless to attempt to 
raise wheat upon such lands. The opinion that oats 
exhaust the soil, is an unfounded prejudice; for any sys- 
tem of rotation, with proper management, appears to be 
beneficial. Those parts, on the other hand, that possess 
a clay soil, with variable proportions of sand, admit of 
the alternate extraction from them, of corn and wheat 
crops, provided they be followed up by clover, cut and 
turned in with lime; or if grazed not too closely. 

Another popular belief, founded upon prejudice, is, 
that plaster will not act upon lands continguous to salt 
water. It is not so. Lands, whether near or remote 
from the sea, upon which gypsum did not seem to take 
kindly, have been found, after being marled or limed, to 
derive the usual benefits imparted by this valuable 
material. 

In some parts of Somerset, a small portion it is true, 
as yet, the crop of sweet potatoes is the main one, and is 
found very profitable, as is evident by the thriving con- 
dition of the small farms on big and little Deel's islands, 
whilst intelligent farmers, in other parts of the country, 



Digitized by VjOO< 



58 

have turned their attention advantageously to the culti- 
vation of beans, peas, &c. But there is yet another 
growth that bids fair to become of great value to the agri- 
cultural interest of the Eastern Shore of Maryland, 
namely, the palma christi, or castor bean plant, some- 
times known by the name of mole plant. 

An attempt was made in the Rrport of last year, to 
excite the interest of the farmers of Queen Anne and 
Caroline counties, in behalf of this new crop* It is to 
be regretted that they have not extensively, if at all, 
availed themselves of the suggestion — the bean having 
increased in value far beyond the most sanguine antici- 
pations. There ought to be, therefore, no further delay 
to the introduction of this growth, as one of the staple 
commodities of Maryland. Without having been as yet 
able to ascertain the precise cause of the extraordinary 
demand for this article, within a few years, there is still 
reason to believe that the call for it will continue to be 
great; since, notwithstanding its extended cultivation in 
consequence of the high prices obtained in preceding 
years, it now commands a higher price than at any other 
former period. It has been stated that the oil exptessed 
from the beams is employed in large quantity in the 
manufactories of England for greasing the machinery by 
which these establishments are put into operation. 

The culture of the palma christi presents no difficul- 
ties. It is said to thrive'best in good corn lands, yield- 
ing, according to the quality of the soil, from twenty- 
five to forty bushels per acre. The land requires the 
same preparation as for corn; and the bean is planted 
like this grain — in hills on which two or three plants 
are suffered to grow; the subsequent tillage being also 
the same as that practised for corn. The most te- 
dious part of the management of this crop is the gath- 
ering of the fruit, which forms a cluster with a pyrami- 
dal termination; the lower portion being occupied by the 
male flowers that yield no seed, and the upper by the 
female flowers. In the female flowers, the ovary, which 
is roundish and three-sided, supports three linear reddish 
stigmas, forked at their apex. The fruit, properly speak- 
ing, is a round capsule, with three projecting sides, co- 
vered with rough spines, and divided into three cells, 
each containing one seed. The flowers appear in July, 
and the seed ripens throughout August and September. 
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If suffered to do so on the plant, the capsule bursts with 
, considerable force, projecting the seed at a distance, and 
scattering it about the field. To avoid this is the only 
extra attention required by this growth, and this is done 
by anticipating the maturity of the fruit. The directions 
are: to visit the plantation a little before the commence- 
ment of the ripening season, removing those clusters 
that approach to maturity, (which is known by a change 
of color, from grayish green to a light pea green,) and 
conveying them to the drying ground, where, by trie ef- 
fect of the sun's heat, they burst, and dislodge their seeds. 
The only preparation for the drying ground is to provide 
a small pJace,cleaned and levelled as for a threshing-floor, 
upon which the clusters are scattered. It would be ad- 
visable to locate this spot in the neighborhood of the 
barn, or near a shed, so as to facilitate the removal of the 
plants, in case of protracted wet weather, to some shel- 
tered situation. Transient showers of rain do not, how* 
ever, damage it, otherwise than by blackening the seed, 
whereby its sale might be injured, although it does not 
diminish its productiveness in oil. The occupation of 
gathering having once commenced, it should be so ar- 
ranged as to visit each plant twice a week, morning and 
evening^ until the whol* crop has been secured. It may 
then be sent to a market, where, at the time of writing 
this Report, it commands three dollars a bushel; or, it 
may be made to yield its oil by the following process, as 
practised in Northampton county, Virginia. 

The seeds are first to be thoroughly cleaned of dust, 
and of portions of the capsules that may have adhered 
to them. They are then introduced into shallow iron 
drawers, arranged on both sides of a furnace, where they 
are exposed to a gentle heat; the object of this first ope- 
ration being to render the oil more easy of expression. 
From these drawers they are conveyed into a powerful 
screw-press, by the operation of which the oil is obtain- 
ed. So far, however, the oil is impure: it must now, 
therefore, be transferred to clean iron boilers, previously 
supplied with water. As the boiling proceeds, the im- 
purities that rise to the surface are skimmed off, and the 
clear purified oil finally makes its appearance, floating on 
the water. It is now carefully removed, and a second. 
time subjected to the boiling piocess, with a very small 
quantity of water, until the latter liquid has been entire^ ' 
8 
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ly dissipated. This is ascertaine J by taking oat a small 
portion into a vial, and observing whether it preserves its 
transparency as it cools. Some care is required not to 
push the heat tob far, as then the oil would acquire a 
brownish hue and a hot peppery taste, which would at 
all events unfit it for use as a medicine. One bushel of 
seeds yields about one gallon and three quarters of oil, 
at an expense of about 25 cents a bushel; whieh is re- 
funded by the sale of the pumice, found to be an excel- 
lent manure for corn crops. Acknowledgments are due 
to Mr. Smith, of Northampton county, Va. an intelligent 
and experienced planter of palma christi, and manufac- 
turer of castor oil, in the vicinity of Eastvtlle, for the in- 
formation contained in the above paragraphs. 

It is needless after what has just been said, to expa- 
tiate upon the value of this plant. That the soil and cli- 
mate of at least the lower portions ef the Eastern Shore 
of Maryland are congenial to its growth, cannot be doubt- 
ed. The praiseworthy example (crowned, it is believed, 
with entire success) has already befcn set to the inhabit- 
ants of Somerset, by one of the most intelligent farmers 
of the county — Col. Arnold E. Jones. 

Persons well acquainted with the cultivation of rice 
confidently assert and believe, that thexe are many spots 
on the Eastern Shore of Maryland, well calculated to the 

Eroduction of this important agricultural commodity, 
[ice has been raided in Maryland, in the vicinity of Salis- 
bury, at the head of the Wicomico, and a promising at- 
tempt, the result of which has not been ascertained, was 
recently being made opposite Vienna, on the Nantieoke. 
It would seem desirable to encourage such attempts, as 
further conducive to the practical illustration of the pos- 
sibility of reclaiming a vast body of lands at present of 
little value. These are the marshes and cripples that 
occur on the margin of the large rivers on the Eastern 
Shore of Maryland. An examination of the actual con- 
dition of these marshes justifies the belief thuf they might, 
to a certain extent, be drained; whether sufficiently to 
be made permanently arable, or only to the extent of 
serving as more firm and sate pasturages, remains to be 
tried It is thought that the single operation, though 
one not unattended with difficulties, of diverting a part 
of the course of the river so as to cause it to pass be- 
tween the marbh and the mainland, would greatly con- 
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tribute to their drainage. This appears from the fact,tbat 
their most elevated parts are those contiguous to thd 
river, inclining moderately towards the firm land, ad- 
joining which the marsh is always found to be the soft- 
est, and more liable to a total submersion. By insulating 
these bodies of land, always more or less miry, and thus 
establishing a drainage around them, it is possible they 
might eventually acquire sufficient consistence, without 
having recourse to embankments, to afford safe and valu- 
able pasture grounds. The cripples seem irreclaimable 
by any other means than by embankments — an operation 
deemed practicable by those who have given much atten- 
tion to the subject, and who represent them as best fitted 
for the cultivation of rice. 

Such are the agricultural resources of the lower coun- 
ties on the Eastern Shore of Maryland, so far as the pro- 
ductiveness of the soil, and its susceptibility of improve- 
ment are concerned. It has.already been stated, that the 
only incidental resource possessed by this section of coun- 
try, is to be derived from the facilities of obtaining cal- 
eareous matter (in which the soil is essentially deficient) 
from the shell banks, oyster banks, and other sources al- 
ready referred to. But before any hope can be indulged, 
that the inhabitants of this portion of the State will avail 
themselves of these means of bringing their lands into a 
higher state of.cultivation than they seem to have any 
idea that they are capable of, it is necessary to remove 
a fatal impression, too generally made, that the lime de- 
rived from shells is of but little value'. The result of 
the inquiries made to disprove this opinion, will be 
given in the next section of this Report. 

An error equally fatal prevails among the citizens of 
Maryland, in reference to the counties that have just been 
passed in review — that they are as devoid of interest a| 
they have been believed to be of resources It is hoped 
that the minute, and, at the same time, faithful account 
given of them; more minute than would otherwise have 
seemed necessary; will have a tendency to rectify the 
false judgment so commonly passed upon this portion of 
our territory, and contribute likewise to cheer those of 
its inhabitants who have become disheartened at the pre- 
sent aspect of things, and who are too prone to believe 
that their industry could be better Rewarded at a dis- 
tance. Industry meets with its just reward every where; 
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buttbe assertion is safely ventured, that the same amount 
of enterprize at home, would secure more comfort and 
happiness, than, under any circumstances, can be ex- 
pected io a newly settled country, where all that is ob- 
tained is at the cost of solid enjoyments. The adventur- 
ous merchant and speculator may find a wide field in the 
"Far' West" to satiate, if possible, his thirst for wealth; 
but the industrious farmer, on the tide waters of the 
Chesapeake, needs no better patrimony than that which 
he already possesses. A soil easily cultivated, and very- 
improvable, having the means of improvement at hand; 
tfye necessaries, and even' luxuries of life in abundance; 
a temperate and healthful climate; a free and constant in- 
tercourse with a large commercial emporium, by means 
of a water communication reaching to the very door of 
his granaries; surrounded moreover by intelligent neigh- 
bors, and a peaceful and orderly population; such are the 
advantages of which he can boast, as a set off against 
those of any other section of our country. It is full time 
that be should learn to appreciate them himself. 

Ssc. III. On the comparative value ofsheU lime and stone 

The opinion seems to prevail among Maryland farmers 
of all grades, that the lime obtained by the burning of 
oyster, or other marine shells, is very far inferior for ag- 
ricultural purposes to that procured from limestone. 
Hence some have been induced to give the preference to 
an article sold as lime, and offered at reduced prices, 
over a much purer, and even cheaper lime, because ob- 
tained from oyster shells; whilst others, beyond the 
reach of stone lime, and having abundant facilities for 

Srocuring shpil lime, have neglected the latter altogether 
s almost worthless. It becomes necessary, therefore, to 
rectify public opinion as to the precise relative value of 
the two substances; at least for agricultural purposes. In 
th$ absence of direct experiments attention must be turn* 
ed to the identity in nature, or the difference existing be* 
tween them, and the conclusion drawn from the genera) 
principle, that bodies similarly constituted will, under the 
same circumstances, produce analogous effects. 

In the first place, then, it will be admitted, that lime 
(by which the chemist understands a definite and invaria- 
ble compound) is the same, from whatever source ft may 
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be deiived; but the lime of commerce is an indefinite and 
a variable article. The sources whence the latter is 
usually procured for economical purposes are, where it 
occurs in combination with a gas, called the carbonic 
acid gas; because it is found that by the simple applica- 
tion of heat, this gaseous body may be dissipated, leaving 
the lime, either perfectly pure, or charged with such im- 
purities as the material employed originally contained. 
The purer the material then, the purer will he the lime. 
Now the purest of all the compounds of carbonic acid 
and lime, is that substance called by mineralogists calca- 
reous spar, and the variety of limestones, that approaches 
this the nearest, is the alum limestone. Supposing this 
to be a perfectly pure carbonate of lime, it has been as- 
certained that the carbonic acid exists in it in the propor- 
tion of 22 to 28 of lime, or 44 to 56; so that every 100 
pounds of the carbonate will yield 56' pounds of' lime* 
This is the greatest quantity of pure lime that can be 
obtained from any limestone. 

Next, by a careful aualysis of 100 grains of pulverized 
oyster shells, it has be«n shown by Professor Itogers, 
that they contain: 

Carbonate of lime, - - 9518 

Phosphate of lime, * 1.88 

Silica, - - - .40 

Water, - - - - 1.62 

Insoluble animal matter, - - .45 

Loss, &c. - .47 

100. 



If we attend only to the carbonate of lime, it is seen 
that 100 grains of an oyster shell contain 95 grains; or 
100 pounds of shells will contain 95 pounds (leaving 
out the fractional numbers) of lime combined with car- 
bonic acid, which, when burnt, will yield 63.4 pounds 
of lime. Here is the difference in quantity of lime furn- 
ished by the same weight of the two materials. 
- What now is the difference in-quality? Besides car-- 
bonate of lime, the oyster shells have been found to con- 
tain phosphate of lime, silica, water, and insoluble animal 
matter, the whole amounting to 4.35 parts in a hundred. 
But the phosphate is an improvement to, it — the fertile 
ing property of bones being in a great measure ascribed 



Digitized by LiOOQ IC 



G4 

to the phosphoric acid, which they contain in combina* 
tion with lime; the water is driven off as a vapour; so 
that there remains 85 hundredth of impurities in the 
form of silica, or sand, and insoluble animal matter. 
Oyster shell lime differs therefore in purity from the 
alum Hire by the 85 hundredths of a pound on every 
hundred pounds; and this is the precise difference in 
quality between them, supposing the alum limestone to 
be a perfectly pure carbonate of lime, which i* seldom 
the case. But is the lime thrown into the market for 
agricultural uses always obtained from pure alum lime- 
stone? The following table exhibiting the analyses of 
ten specimens of limestone from Baltimore, Harford, 
and Frederick counties, from which the Maryland farm- 
ers derive their principal supply, will show that it is 
not. 

Analysis of ten specimens of Limestone, from Baltimore, 
Harford and Frederick counties. 

No. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

Carbonic acid ' 42. 46. 43. 43. 43.5 39. 42. 47. 43.5 41. 

Lime . - 54. 30. 55. 55. 55.5 49. 54. 31. 55.5 29. 

Magnesia - " 18. " « " « *« 18. " 17, 

Silica - - 4. 6. 2. 2. 1. 11. 2. 2. 1. 9. 

Undetermined " " " " " 1. 2. 2. " «• 

Oxide of iron •• «« " «« " «• «• «' «* 4. 

loo 100 100 100 loo loo 100 100 loo loo 

It will be perceived that three out of the ten are mag- 
nesia n limestones; all of them contain more silica or 
saud than has been found in oyster shells, and one, said 
to be most extensively used in Harford county, contains 
as much as eleven per cent, of inrrt matter. It follows, 
therefore, that as oyster shells are composed nearly of 
pure carbonate of lime, they will afford a lime contain* 
ing scarcely an appreciable quantity of impurities. If 
well burnt, (which is the case when no effervescence 
is observed on treating them with a Weak acid,) lime ob- 
tained from them may be deemed, with a fractional dif- 
ference, equal weight for weight, to the best stone lime; 
and as their chemical composition does not vary, there is 
nothing to be deducted from the value of the product 
in consequence of the impurities that exist, as exhibi- 
ted by the foregoing table, in most limestones, and that 
must necessarily form a part of the residue when these 
are burnt. 
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If the comparative value of the two product! be esti- 
mated by measure, a greater difference is discovered; 
but there is at the same time a disproportionate differ- 
ence in price. A bushel of the best alum-liuie weighs 
from ninety to a hundred pounds; whereas, the same 
bulk of shell lime, unground, weighs from sixty-five to 
seventy-five pounds, and perhaps when ground, would 
weigh eighty pounds — a difference of from twenty to 
twenty-five cent But the former costs from thirty to 
thirty five cents at Baltimore, the most convenient spot 
for its delivery on tide-water, where, the latter can be 
had for ten cents; whilst farmers, conveniently situated 
on the bay side, might themselves burn the shells at an 
expense not exceeding six cents a bushel. These re- 
marks refer to the lime obtained from recent or fresh 
oyster shells; but there is little or no difference between 
it and that procured by the burning of those contained 
in the Indian shell banks, provided proper care be taken 
to separate them from the black mould and dirt with 
which they are mixed. 

It has been supposed, that because alum- lime has been 
found to admit of a greater admixture of sand than shell 
lime, in tho. making of mortar, it was to be inferred that 
it is correspondingly better, or, as it is termed, stronger 
for agricultural purposes. But this is an unwarrantable 
conclusion; for, as this circumstance seems to depend 
upon the peculiar aggregation among the partieles of the 
lime, which prevents it from setting too rapidly,(or,in other 
words, attracting water and carbonic acid from the at- 
mosphere sooner than the wants of the mason require,) 
it would appear, on the contrary, that, if any inference 
is to be drawn from it, it is adverse to the conclusion; 
whilst, on the other hand, the fact that shell lime sets 
very quickly is favorable to (he opinion, entertained by 
some persfons, of its superior efficacy in agriculture — 
it being generally understood that lime acts in the soil 
in the condition of carbonate of lime. Admitting, how- 
ever, that the peculiar arrangement of the particles in 
stone lime which renders it in general coarser than 
the lime obtained from shells, may better fit it as a 
mechanical amendment to certain soils, the difference is 
at most as one to three, according to the datum upon 
which its su peri 01 ity is predicated; namely, that in the 
preparation of mortar, stone lime will bear three times 
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as mtich sand as shell lime. But even in this respect 
the conclusion is not warranted, except perhaps in the 
case of a purely sandy soil, in which lime alone would, 
it is believed, prove ol little service. 

An effort was made, in the preceding Report, to bring 
into more general notice the laudable efforts of some 
citizens in Kent county, to extend the use of the lime 
obtained by burning the contents of those extensive ac- 
cumulations that have now so frequently been alluded 
to, as occurring in numerous localities upon our tide- 
waters. The lime derived from this quarter, it has al- 
ready been said, can be made nearly, if not quite equal, 
to that obtained from the fresh shells. It is, at all events, 
very far superior to most of the stone-lime recently in- 
troduced amongst the farmers of Maryland, from an ad- 
joining State, and eagerly purchased at a reduced price. 
The following result of the analysis of a specimen of 
stone lime from the Schuylkill, lately bought by a gentle- 
man of Harford county, at fourteen cents a bushel, will 
serve to give an idea to what extent the farmer may be 
deceived in the purchase of articles of which/he does 
not know the nature. 

Jhutlyeis of a specimen of stone lime from the SchulykiU. 

v Lime, - - - 49* 

Magnesia, ... 24. 

Carbonic acid, 12. 

Alumina, ... 4. 

Iron, - - - 1.5 

Silica, • .5 

Water, - - - - 7. 

100. 

This article is so impure, that even had it been fully 
burned, it would have contained only about fifty nine 
per cent, of lime; and yet many thousands of bushels 
of it have been purchased by farmers on tide-water, 
who might have supplied themselves with shell lime of 
infinitely superior quality, at less than two-thirds of the 
price. Shell lime of very geod quality is burned at 
Werton point, at the mouth of Fairlee creek, and 00 the 
Ghetftei river, in Kent county, whieh is advertised to be 
delivered any where within fifty miles at nine cents per 
bushel. • 
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No direct experiments are known to have been made 
that would infirm the conclusion to be drawn from the 
preceding statements; namely, that for agricultural pur- 
poses, there is scarcely an appreciable difference, 
weight for weight, between shell lime and stone lime of 
the best qualities. Whilst, on the contrary, it is not at 
all improbable, that if any economical way could be de- 
vised of reducing the recent shells to powder, as effec- 
tually by mechanical means as by burning, they would be 
found, in consequence of presence of the phosporic acid, 
to possess superior efficacy in the soil to the best alum 
lime. At at all events, enough is known of the nature 
of oyster shells (and that of the clam is nearly alike) to 
cause them to be regarded as an abundant source of ex- 
cellent lime. Any further delay, therefore, on the part 
of farmers living on the tide waters of the Chesapeake 
bay, in employing them for the put pose of procuring 
and applying this essential deficiency in their soils, eau 
only arise from a wilful disregard and neglect of the re* 
sources placed within their reach. 

Sec IV.. On the Discovery of Green Sand or "Jersey 
Marl" in Maryland. 

It has already been stated that green sandy or, as it is N 
sometimes called, "Jersey marl," from the circumstance 
of its having been first applied as marl in New Jersey, 
occurs in Maryland. The region of country, comprising 
the geological formation of which this sand forms a mem- 
ber, embraces, so far as opportunities have been had of 
tracing it, the lower portions of Cecil county, together 
with nearly the whole of Kent county, on the Eastern 
Shore, and, crossing the Chesapeake bay, makes its ap- 
pearance along the Severn, on the Western Shore. The 
mineralogical characters of the formation designated as 
the Ferruginous sand formation, are very variable, consist- 
ing of local and circumscribed deposites of clay, sand 
and gravel, most of them highly ferruginous, and vary- 
ing in color from deep red, yellow, gray and green, to 
black and bluish black. Among these deposites two of 
them, for present purposes, merit especial attention — 
that already referred to as the green sand, and another 
which may be designated as a micaceous blade sand. 

The green sand of Maryland, when? pure, may be de- 
scribed as a friable aggregate, with particles of a green 
9 
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color of various shades, yielding readily under the pres- 
sure of a knife blade — leaving a distinct and permanent 
green trace upon paper; forming a paste with water, to 
whieh they impart their color, and communicate a pecu- 
liar odor, and are essentially composed of silica, alumine, 
potash, and oxide of iron; the quantity of potash varying 
from three to ten per cent. 

This green sand forms occasionally extensive beds un- 
mixed with any other mineral substance, but containing 
fossils; or is mixed in various proportions with the or- 
dinary sands and elays belonging to the formation in 
which it occurs, and is likewise disseminated through 
•the clays and marls of a more recent period. Its analogue 
in Jersey has been long and largely employed as an ag- 
ricultural resource, the fertilizing quality which it emi- 
nently possesses being doubtless due to the notable pro- 
portion of potash that enters into its composition. That 
it can be employed in Maryland with equal benefits,there 
is no room to doubt; so that it becomes a matter of im- 
portance to establish its relative value, compared with 
some known article possessed of similar efficacy. Such. 
ah article is found in ashes, whose value is aknowledged 
by all agriculturists, and, when unspent, owe their pro- 
perties in a great measure, if not solely, to the presence 
of the same ingredient — namely, potash. 

The quantity of saline ingredients contained in ashes, 
cf which caibonate of potash is the chief, varies consider- 
ably, according to the species of wood or plant that has 
been burnt, and from other causes: but generally, that 
obtained by the farmer in his household, if unleached, 
may be said to contain scarcely more than ten per cent, 
of carbonate of potash. If leached for domestic uses, the 
quantity may have been reduced to three per cent. Oa 
the other hand, the ashes obtained from the soap-boilers 
contain no potash at all, being nothing more than a very 
impure carbonate of lime. 

If it be admitted that unspent ashes owe their fertiliz- 
ing quality to the presence of carbonate of potash, there 
is reason to believe that the green sand will prove equally 
serviceable in proportion to the quantity of potash which 
it may contain, and its value may be estimated by ascer* 
taining the relative proportion of this ingredient com- 
pared with that contained in ashes. With ashes obtain- 
ed from the soap-boilers it is not comparable, these being, 
as already stated, nothing more than an impure carbo- 
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Date of lime. Now, although it is not seen by what di- 
rect agency the jtotash comes to be separated from the 
•other ingredients with which it is associated, there is rea- 
son to believe that it is eliminated, either by a natural de- 
composition, as in some well known minerals supposed 
to be peculiarly liable to disintegration from its presence, 
or by a more obscure, but at the same time more effect- 
ive, process carried on in the organic laboratory of the 
living plant. If the potash be conceived to have been 
liberated, as is possible, before its absorption by the plant, 
it becomes doubtless immediately carbonated, passing 
thus into the same chemical condition as it exists in 
ashes; and, in this case, a pure green sand will afford 
more carbonate of potash than any of the ordinary ashes. 
On the supposition, then, that these owe their fertilizing 
quality to this salt, it may be concluded that pure green 
sand containing, as it very generally does, ten per cent, 
of potash, is at least equal in value to uoleached ashes as 
a manure. 

The intelligent editor of the Farmers' Register, ap- 
pears inclined to ascribe the fertilizing properties of 
green sand, or * Jersey Marl,' to the. presence of gypsum, 
or sulphate of lime: but the material described above 
contains none; nor are any of its constituents converti- 
ble into this substance. Not the slightest trace of sul- 
N phate of lime was discovered in the heaps of marl ex- 
s tracted from the pits of New Jersey; and examined in a 
number of localities; and Professor Rogers states that 
this mineral was seen by him only in one locality at 
which the crystals were so minute and few in number 
as to require the use of a microscope to be discerned* 
The error appears to arise from confounding, the pure 
green sand with another arenaceous deposite of the same 
formation, that will be more particularly described pre- 
sently, enclosing particles of green sand, but character- 
ized by the presence of sulphuret of iron, and in which 
crystals of sulphate of lime are not unfrequently found. 
The experience of thirty years has demonstrated to 
the farmers of New Jersey, that green sand is both an 
efficient and prominent manure. Its discovery in Mary- 
land cannot fail to prove equally serviceable to the agri- 
cultural interests of this State; but in order to derive 
full benefit from it, experiments must be made, not to es- 
tablish its efficacy for that cannot be doubted, but to as- 
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certain the extent to which it may be employed accord- 
ing to the nature and condition of the soil In the ab- 
sence of positive results, the safest course is probably to 
use it in moderate quantity ; though nothing is apprehend- 
ed in applying it to any kind of soil, in the proportion 
of from five to twenty loads of twenty bushels, to the 
acre, as in New Jersey, where it is delivered at the pits 
for thirty-seven and a half cents a load, and is not unfre- 
quently hauled to the distance of twenty miles. 

The most interesting deposite of green sand hitherto 
examined in Maryland, occurs on the farm of Mr. Charles 
Thomas, at the head of the Sassafras, in Kent county. 
It extends along the banks ef the river, in a most conve- 
nient situation for transportation by water, and although 
covered by a thick stratum of ferruginous sand, it is quite 
accessible in the ravines that intersect the banks, appear- 
ing also at the foot of the hills that spur into the river. 
In one spot the sand is filled with fragments of fossil shells, 
( Terebratultt,) by which its value as marl will be found 
aoubtless greatly enhanced. There is reason to believe 
that, in the hands of its intelligent proprietor, this depo- 
site will not remain neglected; its contents have, indeed, 
been used already on a small scale, with the promise of 
the best effects. A similar deposite occurs on the oppo- 
site side of the river in Cecil county. 

It was thought advisable to 'obtain specimens of the 
green sand from the locality just referred to, for distribu- 
tion among the farmers of Kent county; directing at the 
same time, their attention to those spots where it was 
found to make its appearance with the most favorable in- 
dications of its occurrence in a sufficiently pure state. 
This measure, with the assistance of some of the most 
enterprising and intelligent inhabitants of the county, 
has been attended with some advantages, by instituting 
researches among those interested, in "the discovery, and 
thus preparing the way for the more thorough examina- 
tion which it is proposed to make during the ensuing 
season of this interesting portion of the State. 

Another deposite. contemporaneous, it is believed,with 
the ferruginous sand formation, has been designated as a 
micaceous black sand. Its general characters are the fol- 
lowing: Viewed in a mass, it presents the appearance of 
a bank of bluish black clay, somewhat plastic, and leav- 
ing a glossy appearance under the spade; but when ex- 
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posed (o the air it crumbles into agreyish black sand, with 
minute and numerous spangles of mica, and enclosing 
particles of green sand. It is readily diffusible in water, 
in which it remains suspended for some time, imparting 
to it a bluish black color, and emitting a decided odour of 
gun-powder. When spread out, and after exposure to 
the atmosphere for some days, it here and there exhibits 
an efflorescence of sulphate of iron, arising from the de- 
composition of nodules of sulphuret af vr&n^ which it very 
generally contains. Crystals and spiculae of sulphate of 
lime are also not unfrequently seen, or may be detected 
by a closer examinatios. In most locations, impressions 
only of fossil shells are observed, but in others the fos- 
sils themselves occur, though rarely, in a good state of 
preservation. The best preserved fossil obtained from a 
deposite of this sand, not yet visited, but of which sam- 
ple^ were forwarded, is the ostrta falcata. In one local* 
ity, at the head of Churn creek, Kent county, the bed 
having been penetrated into for several feet, was found to 
contain numerous fossils, consisting of a sptecies of TWr- 
rella, the Cuculka vulgaris of Dr. Morton, claws of crust 
tacea, teeth of a saurian animal, fish bones, wood perfo- 
rated by marine insects, &c. At another spot on the bay 
side of the same county, at Fairlee, a bed of this sand pre- 
sents itself under interesting circumstances; it forms, as 
it were, a wave extending about one hundred yards along 
the bank, contains nodules of pyrites, particles of green 
sand and spiculae of selenite, and is overlaid by a deposite 
of gravel enclosing large boulders of primary rocks, 
mostly hornblend and quartz rock. But a more particu- 
lar geological account of this deposite is deferred for 
another occasion. 

A closer examination of this micaceous black sand 
shows it to be constituted principally of a fine siliceous 
sand, the grains of which are nearly transparent or co- 
lorless, small spangles of silvery mica uniformly dissemi- 
nated, grains of green sand, and finely divided earthy 
matter; its black color appears to be due to the presence 
of carbonaceous matter. Fragments of very thin shells, 
and what would seem to be the tendrils of roots matted 
together, are also discernible. Sulphates of iron and 
alum exist already formed in the sand, and may be dis- 
solved out of it by water, which likewise takes up a 
vegetable extractive matter. Treated with alcohol, a small 
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portion of a resinous substance is separated that may be 
precipitated by water. A more satisfactory opinion of 
the true nature of this sand will, however, be formed by 
a reference to the following; elaborate analysis of it, as 
furnished at the request of the Undersigned by Mr. P. T. 
Tyson. 

Analysis of the micaceous black sand, associated mth the 
green sand, in Maryland. 



Silica, - 


65.50 


Alumina,. • 


7.75 


Protoxide of iron, - 


11.70 


Lime, - 


1.40 


Potassa, - 


.20 


Carbonic acid, 


1.10 


Sulphuric acid, 


2.00 


Water and volatile matter, 


8.00 


Vegetable extractive matter, 


a trace 


Resinous matter, - 


a trace 




97.65 



The view thus afforded of the chemical composition 
of the material now under examination, leads to the be- 
lief, that when applied to the soil, such an arrangement 
of its constituents might be produced as, by the decora - 
position of the sulphates of iron and alum, and the pre- 
sence of calcareous matter in the shells which it con- 
tains, would give rise to the formation of a sufficient 
quantity of sulphate of lime, or gypsum, to account for 
the good effects that have resulted in several instances 
from its application as a manure. For, supposing its 
composition to be uniform, the quantity of sulphate of 
lime that would be formed might be such that thirty-five 
bushels would contain about the same quantity as 
one bushel of ground plaster oj Paris, its fertilizing 
property enhanced moreover by the presence of oxide 
of iron, potash, and vegetable matter, and as a bushel of 
plaster of Paris is the usual quantity applied, it follows 
that thirty- five bushels of the black sand, being equiva- 
lent to one bushel of gypsum, might be expected to pro- 
duce analogous results. It has at all events been used 
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advantageously as a top dressing on grass crops, and it 
has proved injurious when employed largely upon cora 
lands; so that enough of it is already known, to consti- 
tute it an object of interest for those farmers who have 
it within their reach. In the hope of stimulating them 
to its employment, experimentally, the following localities, 
where this sand has been observed, or whence specimens 
have been obtained, including those already named, are 
now indicated. 

The micaceous black sand has been observed in place- 
on the Eastern Shore, at the head of Churn creek, on 
the farm of Mr. R. Jones, who has used it successfully as a 
top dressing upon clover, and from whom the information 
was also obtained, that it had proved destructive to the 
first crop of corn after a copious application; and at Pair- 
lee, on the farm of Richard Frisby, Esq. Specimens 
have likewise been forwarded from other parts of Kent 
county, and of Cecil county; but generally accompanied 
by other parcels, and so indefinitely marked that it 
might not be advisable to refer to them at present* It 
may be stated, however, that the banks of the Bohemia 
river, in Cecil county, will probably afford an abundant 
supply of this material; to which the attention of land- 
holders in that section of country, as well as to the 
occurrence of the green sand, is earnestly solicited. On 
the Western Shore, the micaceous black sand has been 
discovered at the head of Severn river, in Anne Arun- 
del county, and on the borders of Round bay. In 
Prince George's county, it was found in the vicinity of 
Nottingham, on the estate of R. W. Bowie, Esq. occur- 
ring in the deep ravines that intersect the country bor- 
dering on the Mattaponi. It contains impressions of 
shells, and is occasionally covered by a layer of indu- 
rated sand with similar impressions. The deposite men* 
tioned in a preceding Report, as occurring at Oxen creek, 
on the Potomac side of Prince George's county, and 
then designated as copperas earth, is now believed to be 
analogous to those now under consideration; and the 
same observation applies to the other deposites of this 
earth that were at the same time indicated as occurring 
in Charles county. The micaceous black sand has also 
been seen in St. Mary's county, and will be more par- 

*See Appendix to this Report. 
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ticularly referred to in the section embracing a geologi- 
cal account of this county. 

On the plantation of Col. Wm. D. Merrick, in Charles 
county, there occurs a black micaceous sand precisely 
similar, in its mineralogical characters, to that described 
above. This deposite makes its appearance in several 
places on the head branches of Pope creek. It contains 
fossil bones — the vertebrae, and other portions of ani- 
mals, belonging, it is believed, to the saurian family; 
and in one locality (Mrs. Edelen's plantation) forms a * 
stratum of from eight to ten feet thick, covering a bed of 
blue-shell marl. At a greater elevation, in the same 
vicinity, there occurs a bluish green micaceous sand, 
with impressions of shells, which seems to occupy a 
position superincumbent upon the micaceous black -sand; 
and a similar sand has been observed underlying the 
fossiliferous deposities of St. Mary's county. The geo- 
logical relation of these arenaceous deposites with the 
secondary and tertiary formations of the Atlantic coast, 
has certainly not, as yet, been satisfactorily determined. 
Whenever such a determination shall be attempted, it 
will be found necessary, most probably, to attend to 
their mineralogical characters, as paramount in impor- 
tance with the nature of the fossils contained in them, 1 
upon which theit classification into geological groups 
has hitherto, it is thought, been too exclusively based. 

Sbc. V. Geological examination of St. Mary^s county, in 
reference to its agricultural resources. 

St. Mary's county is longitudinally traversed by a 
ridge of diluvial gravel and sand, superincumbent upon 
a fossiliferous deposite belonging to the older pliocene 
period. This ridge attains its greatest elevation on the 
Patuxent side of the county, inclining gradually toward* 
the South, and in the direction of the Potomac, until at 
various distances from it the country falls off in more 
abrupt slopes towards the flat lands on the^ river side* 
Between the ridge and the Patuxent, on the north side 
of the county, the country is very irregular and uneven; 
being a succession of short hills, separated by narrow 
and deep ravines, and spurring towards the river, which 
they sometimes reach, forming banks of from ten to 
thirty feet in elevation, but more generally terminating 
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at a quarter or half a mile from it, leaviog an interposed 
level. The direction of the ridge is north-west and 
south-east, declining in elevation, as already said, at this 
latter axtremity,and forming an inclined plane of gentle 
descent towards Point Look out, which terminates the 
Pe unsula. . 

The soil on the ridge land varies from sandy to sandy 
loam, rarely stiff, with a growth principally of pine. 
On the Patuxent side, the hills and valleys are composed 
alternately of sand and gravel, white and ferruginous 
clays, forming a soil varying from sandy and clayey to 
sandy and clayey loam, which, according to circum- 
stanaes, is very productive in corn, tobacco, wheat and 
oats. The river flats are generally a stiff clay. On the 
Potomac side, the soil of the highland is more commonly 
a sandy loam, the slopes are frequently gravelly, and the 
levels that are much more extensive on this river than on 
the Patuxeat, are principally depositee of stiff clay, with 
here and there, towards the foot of the hills, tracts of a 
lighter soil. These soils that new, with the slightest ef- 
forts at improvement, yield good crops of tobacco, corn, 
and wheat, can, like all those on the tide- water districts 
of Maryland, be rendered, by the use of calcareous ma* 
nures, exceedingly preductive: and fortunately this 
means of improvement has been providentially placed 
witbin a most convenient reach from an abundant source 
forming a prominent feature in the geology of the county. 
In the Report of the preceding year the fossiliferous 
deposites constituting what has been termed shell marl t 
were traced almost in an uninterrupted succession along 
the banks of the Potomac, and on the head- waters of the 
streams emptying into it, from the Piscatawa to the Wi- 
comico. There was reason to expect, that they would 
continue to occur, under similar circumstances, beyond 
the latter river, and this expectation has not been disap- 
pointed. The blue marl, described in the preceding Re- 
port, makes its appearance on the Chaptico, and in the 
lavines descending from the uplands towards Bedlam 
neck. It again occurs at the head of St. Clement's bay, 
and will doubtless be seen wherever natural causes have 
removed the superincumbent soil, which is generally of 
considerable depth; or the marl may be discovered by 
the fcemoval of the soil in favorable situations. 
i 4>n Britton'g bay, at the Papaw hollow, there is an ex- 
10 
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tensive deposite of fossil shells, reaching from six to ten 
feet above tide, and a similar bed occurs on the opposite 
side of the bay, on the plantation of Col. Harris. These 
alone would furnish an abundant supply of calcareous 
earth, sufficient to fertilize the whole county, if similar 
beds did not occur in numerous other localities At the 
entrance of the bay, on Huggin's Point, nearly at the 
extreme end of Medley's Neck, a blue marly clay makes 
its appearance at low water mark, enveloping fossil oys- 
ters. In the upper portions of this deposite the calca- 
reous matter of these fossils has almost entirely disap- 
peared, and is replaced by oxide of iron; whilst at a 
small depth in the same bed, the shells are unaltered,b\it 
very soft, and readily disintegrate. This deposite is pro- 
bably to be referred to the newer pliocene period, and is 
analogous to a similar one already mentioned as occur- 
ring at Cornfield Point, on the Potomac, but lying seve- 
ral feet above tide. It is presumed that this material 
could likewise be put to good account, which will pro* 
bably be done by the intelligent gentleman on whose 
plantation it is found. 

From Britton's bay to the St. Mary's river, no fossil 
deposite has been discovered; but on this river, at Wind- 
mill Point, at Pagan Point, and at the mouth of St. Inigo's 
creek, extensive accumulations of marine shells have 
long ago been known to exist, but they have not yet been 
used as marl. It is hoped, however, that the efforts made 
to demonstrate their value, will have been sufficient to 
induce their proprietors at least to give them a trial. The 
gypseout clay, mentioned in the first Report of a general 
geological survey of the State, submitted to your Excel- 
lency at the close of the year 1833, which was stated to oc- 
cur on the St. Mary's, and desciibed as doubtless afford- 
ing a valuable agricultural resource, has also remained 
entirely overlooked. The opinion is still entertained 
that it might be employed with marked benefits, espe* 
cially upon the lighter soils in its immediate vicinity. 

Between the St. Mary's and Point Look-out, only one 
fossiliferous deposite has been observed, at Cornfield 
Point; it is a bed of black mud reaching from four to six 
feet above tide, in which ate imbeded a few marine shells, 
(a large species of f kolas, and a species of fu$us f prin- 
cipally) above this there is a layer of oysters and clams 
from one to three feet thick, the whole covered by a strat- 
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lim of gravel and sand from four to six feet deep. As 
the shells in this locality are similar to those belonging to 
testaceous animals that inhabit our Atlantic coast, the 
deposite is referred, as already stated, to the newest of 
the tertiary formations. It cannot fail to prove valuable, 
as a natural bed of manure composed of calcareous and 
vegetable matters mixed with aluminous particles, all of 
which would necessarily tend to improve and fertilize the 
light sandy soil incumbent upon it. 

The most extensive deposites of shell-marl, however, 
are found on the Patuxent side of St. Mary's county. In 
the deep gullies that furrow the country at the heads of 
the short creeks emptying into this river, the marl scarce- 
ly ever fails to make its appearance; and although occur- 
ring under disadvantageous circumstances for extraction, 
ought not for this reason to be neglected, as it would not 
be difficult to contrive efficient arrangements for its re- 
moval upon a convenient place for subsequent distribu- 
tion. A cheap and simple contrivance for this purpose 
has already indeed, been devised; as it may prove emi- 
nently serviceable to the planters of this portion of the 
country who are disposed to make a trial of the hitherto 
neglected resource which they have so near at hand, a 
figure of it, with some trifling modifications of that fur- 
nished to the Farmers' Register, by ffm. Carmichael , 
Esq. of Queen Anne, is appended to the Repdrt. With 
such an arrangement, we are informed that "where the 
marl is uncovered, with one efficient hand in the pit,and 
a less efficient one to discharge the boxes and drive the 
horse, five hundred bushels may be raised in a day." 

The mai*ls now referred to are of the best kind, con- 
sisting of beds of a sandy clay — filled with innumerable 
shells of marine animals, of which the large pearl shells, 
so called,(perna maxillata) are among the most numerous. 
The proportion of calcareous matter (carbonate of lime) 
in them is not less than from fifty to sixty per cent, so 
that they would doubtless prove a beneficial application 
to any of the soils on the Patuxent, and in employing 
them, the general directions which were given in the 
Report of the preceding year might be followed — name- 
ly, if the soil is already under a good course of cultiva- 
tion, from three to five hundred bushels to the acre may 
be used safely and profitably, But it is hazardous to go 
beyond thif quantity, especially in corn lands; although 
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it has been found that the succeeding wheal crop is im- 
proved, and that the land recovers in a few years from 
such an overdosage. On new lands naturally well con* 
stituted, and containing much vegetable matter, there can 
be no risk in using the full quantity of five hundred 
bushels, or even more. Whilst or light sandy soils, or 
stiff clay soils, unimproved, three hundred bushels will 
be found sufficient, until the soil has been brought into a 
good state of tillage, when an additional quantity may, be 
applied. It is always proper, of course, to select, as far 
as practicable, a clayey marl for a sandy soil, and a more 
sandy marl for a stiff soil. 

It has already been said that a deposite of fossils forms 
the substratum of the portion of county now under ex- 
amination from Indian creek to Town creek, so that the 
marl will probably be found in all the deep ravines that 
intersect it. But they frequently occur in a more accessi- 
ble position. Thus on approaching the river, the hills 
diminish in size, and form a line of isolated knolls, on 
the flanks of which, in several instances, beds of marine , 
shells were observed of the same kind as those in the 
blue sandy clay of the ravines. These hills are com- 
posed sometimes of gravel and sometimes of sand, and 
the latter present most ordinarily a bed of fossils. When 
they reach the river shore, so as to constitute its banks, 
' sections of these hills are thus presented exhibiting their 
internal structure, and under these circumstances, al- 
most invariably show that they are principally composed 
of shells and other marine productions. Some of the 
banks of the river, in this way, exhibit a continuous de- 
posite of shells, of a considerable extent, with an aver- 
age elevation of twenty feet, and yield an abundant and 
easily obtained supply of marl. Such is the character 
of the river banks between Cole's and Thomas' creeks, 
as also, between Cat creek and Sotterly point. 

These beds of marl rest on a greenish sandy clay, con- 
taining impressions of shells of the same kind as those 
in the marl, and where the impressions are most numer- 
ous the sand has become indurated so as to form a hard 
rock. At other places, the bank is composed of this 
greenish sand, rising from five to fifteen feet abovi tide, 
with only a few impressions, and imperfect casts, of un- 
determined shells. A deposite of this sand occurs on 
the plantation of Mr. George Thomas, on the Patuxent;^ 
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another was observed near Leonard-town, on Britton's 
bay, and your Excellency will recollect that a bed of 
sand bearing similar characters, was pointed out by the 
Undersigned on your own estate, at Notley-Hall, on the 
Wicomico. It has been met with elsewhere; and as its 
position — underlying the shell raarl,properiy speaking — 
is important in diiecting the researcfi that caay be made 
for this latter material, independent of geological con- 
siderations, it may not be amiss to call the attention of 
those who take an interest in the subject, to the ' re- 
lation which it thus seems to bear to the more valu- 
able article usually found above it. Whether, more- 
over, it may not itself prove of some value is yet to 
be ascertained. For the purpose however, of determin- 
ing in a more satisfactory manner the precise relative 
position of this greenish sandy clay, with the fossil de- 
posites constituting what has been teimed shell marl, an 
excursion was made to the Nominy cliffs on the Virginia 
shore of the Potomac, where, from the condition of these 
elevated banks, it was expected some interesting geolo- 
gical facts might be displayed. These cliffs, that are up- 
wards of a hundred feet high, accordingly, exhibit at 
their base the same greenish sand, enveloping fossil 
bones, and covered by a fossiliferous stratum of the same 
character as the marl beds on Britton's bay and the Pa- 
tuxent, and above all a thick layer of sand, gravel and 
soil. 

Near the mouth of the Patuxent, at the Millstone 
landing, the river bank has an elevation of about thirty 
feet, its upper portion consisting of a sandy loam, con- 
taining fragments of fossil oyster shells, and resting 
upon a stiff clay, through which are disseminated crys- 
tals and crystalline masses of sulphate of lime, similiar 
to those indicated as occurring on the St. Mary's river. 
This gypesous clay would no doubt prove a valuable ad* 
dition to its superincumbent spil. 

On the Potomac side of the county, at the head of 
Herring creek, a micaceous black sand was observed, 
answering in every respect of mineralogical characters 
to that found associated with the green sand of Kent 
county, on the Eastern Shore of Maryland, and also, as 
previously described, with the blue marls of Charles 
county; but the limited portions of this bed which it 
was practicable to examine, did not exhibit any fossil re- 
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mains. The occurrence of such a deposite in this situ- 
ation had attracted the attention of the Undersigned, as 
well as that of the gentlemen who accompanied him in 
his first geological excursion through the State in 1883, 
and they had then agreed to refer it by its physical char- 
acter of resemblance to what they then designated by 
the name of copperds earth, without attaching any par- 
ticular importance to it; but a closer examination having 
snown it to be so intimately allied in its chemical nature 
with the micaceous sands of the secondary period, it is 
believed to have hence acquired [an additional degree of 
interest in a geological point of view; an interest which 
the Undersigned will not fail to carry out according to 
his means and opportunities, in his ulterior researches. 
As an agricultural resource, if the views that were taken 
in the preceding section are correct, it will perhaps be 
thought worth the trouble of a trial. 

It has been affirmed that the fossiliferous deposites de- 
scribed above, extend under nearly the whole of the 
peninsula lying between the Patuxent and the Potomac. 
Accordingly, even in its most central portions, wherever 
natural occurrences, as the force of a running stream, 
have removed the incumbent soil, beds of shell-marl 
make their appearance. Thus at the very head of one 
of the tributaries of the Wicomico, on the plantation of 
Col. Wm. Matthews, in Charles county, an extensive 
bed of very excellent blue marl occurs. And again, on 
the head waters of the Chaptico, in St. Mary's county* 
on the farm of Mr. P. Briscoe, a deposite of marine shells 
*has likewise been found; but in this position the shells 
are agglutinated together by a silicious cement, though 
they appear to have been originally enveloped by a sandy 
clay of a greenish blue color. The marl here occurs, 
therefore, in large indurated masses, that are capable of 
being broken with no very great difficulty when first 
raised from the deposite, but afterwards harden by ex- 
posure to the air: it may perhaps be the surface portion 
of a more friable, and hence more valuable hed, lying at 
a greater depth. The occurrence of marl in these cen- 
tral portions of the peninsula, at the same time that it 
warrants the assertion that this material forms the sub- 
stratum of the country, affords an inducement to search 
for it, at least in favorable situations; such as present 
themselves in the gullies at the head of the streams that 
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empty into the alluvial bottoms, or Freshes, as they 
are here termed, of Charles and St. Mary's counties. 
But, besides the marl, St. Mary's county, like all the 
other districts of the State on the tide-waters of the 
Chesapeake bay, possesses another source of calcareous 
manure, in the Indian shell bank^, so accessible and so 
valuable, that it would be unpardonable to neglect them. 
These banks occur among other situations at the mouth 
of Indian creek, on the plantation of Major Sothoron, 
where their contents are now being used, and at other' 
places, on the Patuxent, they have already been em* 

?loyed to great advantage. They are also found on the 
'otomac, in Bedlan neck, and on Blackistone's island, 
the north west extremity of which is covered by an ex- 
tensive bank of these shells. 

It thus appears that the county is particularly favored 
in the occurrence within its own limits of an abundant 
supply of what alone, if even carelessy applied, is cal- 
culated to render its soil as productive as can reasonably 
be desired. If to this be added the advantages of a geo- 
graphical position unequalled, perhaps, in the world — a 
peninsula situation of great beauty, under a temperate 
climate, and possessed of a soil yielding a great variety 
of valuable products — tobacco, corn, wheat, oats, cotton, 
. &c— that may be sent by a short and safe navigation to 
a choice of markets; there can be seen no other impedi- 
ment to its unbounded prosperity, but the indifference 
of its inhabitants to employ the resources which they 
have at their command. " The opinion so generally en* 
tertained that the country is unhealty, is unfounded ex- 
cepting as regards certain spots. It appears to be the 
fact, although it may be difficult to assign a good reason 
fdr it, that the more elevated situations on, and at a short 
distance from the rivers, are exposed to the cause that 
produces autumal fevers; whilst those on their low 
banks are remarkably healthy, and afford beautiful sites 
for delightful residences. The inland portions of the 
country, here called the Forrest, are likewise found to 
be entirely free of malaitia. Having travarsed the coun- 
try at that period of the year when it is reputed to be 
most unhealthy, the Undersigned feels authorised to 
state that he saw, or heaad of, but very little sickness, 
and most of what he did see was probably due to unne- 
cessary exposure. 
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Sect. VI. Progress of the Geological Survey of the State* 

By referring to the Report of the preceding year in 
connection with the account so far furnished to your Ex- 
cellency in this, it will be seen that the survey of the 
State, mad& to tb(s period, embraces on the Eastern Shore 
of Marylaud, all the counties south of Chester river* 
together with some preparatory examinations commenced 
in Kent county; and it may be here further stated, that, 
as the contemplated Map of the State will necessarily 
comprise the two Eastern Shore counties in Virginia, 
forming the extremity of the peninsula, it was thought 
advisable to extend the examinations over these counties 
also, with a view of ascertaining, by actual observation, 
the suspected uniformity in the operation of the physi- 
cal causes that have produced the geological features of 
this whole section of coutitry, between the Chesapeake 
and the Ocean. Should the Legislature of Delaware 
think proper to order a survey of that state* similar to 
the one which Maryland is now pursuing, a full account 
of the geology of the great peninsula lying between our 
bay and the Delaware might thus be obtained, that 
could not fail to prove of great interest to science. 
Your Excellency will permit the Undersigned likewise 
to make, in this place, due acknowledgement of atten- 
tions and civilities received by him from Thomas R/ 
Joynes, Esq of Accomac, and John Eyre, Esq. of Eyre 
Hall, citizens of a neighboring State, who have facilita- 
ted the means of obtaining every desirable information 
Vith greatest liberality, and have moreover extended 
to him that generous hospitality so eminently the charac- 
teristic of the people of Virginia, 

On the Western Shore of Maryland, the surveys com- 
prahend the banks of the Potomac, from the Eastern 
Branch to Point Lookout, comprising a portion of Prince 
George's, nearly the whole of Charles county, and 
with the the examinations on the Patuxent, the greatest 
portion of St. Mary's county; besides partial examinati- 
ons of several spots in Prince George's Anne Arundel, 
and Harford, referred to in this or the preceding Report. 
It will thus appear that twelve out of the nineteen 
counties of the State have been visited, six of which 
have been thoroughly examined, as far at least as the 
purposes of the survey appear to require; two are near- 
ly completed; and in the four remaining, examinations 
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that will tend to facilitate ulterior researches have been 
commenced. 

To answer inquiries made from various quarters, and 
also to remove misapprehensions, as to the duties of the 
geologist, it may now be stated, that the plan of opera- 
tions for the ensuing season, pursuant to the provisions 
of the bill ordering the survey, is to continue the ex- 
amination of the districts on tide-water, which it is 
hoped to complete by the end of the next year. Could 
the Undersigned do otherwise than execute literally, 
a >d in so far faithfully, the commission entrusted to him, 
it would give him infinite pleasure to obey calls made 
for his services in many places where objects of acknow- 
ledged interest occur, and mineral resources appear, 
that would require to be speedily developed; but it is 
evident that he^annot take upon himself to swerve from 
the line of his prescribed duty^ unless on the occasion 
of some great public advantage to be derived thereby, 
or when the irregularity cannot be the cause of any se- 
rious delay. For the purpose, however, of diffusing the 
benefits anticipated from the survey, and even of grati- 
fying the curiosity of those situated at a distance who' 
believe that they are in possession of objects of value, 
a public announcement was made that the Undersigned 
would willingly examine, when not in the field, any spe- 
cimens of minerals, ores, marls, soils, &c. that should be 
forwarded to him from any part within the limits of the 
State; and in his absence, directions were given to ad- 
dress the specimens to M. M. Tyson and Fisher, at Bal- 
timore — Mr. Tyson, a gentleman fully conversant with 
the subject, an experienced chemist and mineralogist, 
having been employed by the Undersigned to communi- 
cate any necessary and immediate information that might 
be required. On this invitation numerous applications 
have been made, none of which have been wilfully neg- 
lected, and the communications relatirig to them have re- 
ceived as prompt a reply as their nature would allow. 
The result of some examinations recently, or from time 
to time, made, and that have not yet been communicated, 
will be inserted in an Appendix to the present Report. 

Next, in reference to the State cabinet, the Undersign- 
ed has to report, that he has continued to deposite in it 
the specimens illustrating the geology of the counties 
that have been traversed, together with such objects as 
11 
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have been received from other parts of the State, and 
were deemed to possess any interest. But he has not yet 
found leisure to supply, as required by a resolution of 
the Legislature, the duplicate collections intended to be 
* / furnished to the several Colleges and Academies of the 

State. Theintention of this resolution will; it is believ- 
ed, be better satisfied, by postponing the distribution un- 
til the completion of his operations, when entire sets of 
specimens can be furnished, more apt to exeite interest, 
and consequently more likely to be preserved, than when 
received in small and detached parcels. 

In conclusion, the Undersigned cannot conceal from 
your Excellency that he views with pleasure and pride 
the probable completion of a work, the projection of 
which does honor to the State. It is gratifying to find, 
that wherever he directs his steps, the project meets with 
the unqualified approbation of his fellow-citizens; and it 
is no less pleasing to discover that it is approved of by the 
intelligent abroad as well as at home. Although Mary- 
land has not been the first State to order a geological sur- 
vey of its territory, it is probably owing to the compre- 
hensiveness of the plan which was first adopted here,, and 
the popular character that it was made to assume in its 
origin by our Legislature, more than to any pievious 
esample, that attention has been directed so generally, of 
late, towards this mode of developing the resources of a 
country. Since the commencement of our operations, 
the States of Virginia, New Jersey, and Connecticut, 
have ordered and commenced surveys of their respective 
territory, and the strongest recommendations to institute 
similar operations in Pennsylvania, Ohio, and New York, 
h?ve been submitted to the Legislatures of these States 
by their executive officers. Other States will, ere long, 
doubtless perceive the benefits to be derived from a sim- 
• ilar course, and each may be expected to flourish, in pro* 
portion as it will afford to its inhabitants the necessary in- 
formation enabling them to take advantage of the resources 
that occur within their reach. 

But if it be gratifying to know that we have planned 
f well, it would be still more grateful were we permitted 

i to believe that we have executed well. The Under - 

| signed believes that some good h&s resulted from the re- 

searches which he was directed to make: — They have 
been the means of ereating new incentives to industry, 
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by pointing out facilities, and indicating resources, that 
were not previously known to exist; they have elicited 
enquiry concerning the nature and value of things 
hitherto neglected; they have enabled the citizens of Ma- 
ryland to form a better estimate of the value of their pos- 
sessions, and may have in this way contributed to render 
them more attached to their native soil; whilst, at the 
same time, by furnishing a detailed account of the phys- 
ical geography of the State, exhibiting its natural sus-. 
ceptibilities, they may be expected to invite foreigners 
to partake of its advantages. These happy results are 
already beginning to manifest themselves; and the Un- 
dersigned has accordingly seen, with deep inteiest, that 
inquiries have been made from abroad evincing at least a 
more correct impression as to the character and resources 
of certain portions of the State than had been previous- 
ly formed. The value of property has thus already been, 
enhanced, and must continue to increase with the pros- 
perity and population of the State, whose political im- 
portance roust, necessarily, likewise be augmented. 

The Undersigned, therefore, has solely to regret that 
bis Abilities may not prove equal to the task of develop- 
ing in their best light all the resources and advantages 
possessed by the State. He feels confident, only as re* 
gards the earnestness of purpose with which he has pur- 
sued his investigations, desirous of leaving nothing un- 
done to render them as widely beneficial as possible, re- 
lying upon the liberality of his fellow-citizens and that 
of the government which they have instituted, to enable 
him to complete with some credit to himself, with much 
greater good, it is believed, to them, a work that has al- 
ready given some promise of usefulness. 

It is but justice to add, that whatever zeal the Under- 
signed had brought to the performance of the duties as- 
signed to him, it has been greatly increased by the inte- 
rest which your Excellency and your Honorable Coun- 
cil have manifested in the success of his operations. If* 
there were not other motives, this alone would have in- 
spired him with those sentiments of profound respect, 
With which he how has the honor to subscribe himself 
Your Excellency's 

Most obedient servant, 

J. T. DUtJATEL. 

Baltimore, Dee. 29, 1835. 
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A portion of the duties assigned to the Geologist will 
be found expressed in the following clause of the bill: — 
l% It shall further be his duty at those seasons not suited 
to the active prosecution of the geological survey, to 
analyze and ascertain the qualities and properties of all 
specimens of mineral substances or soil, left at his office 
or residence for that| purpose, by any citizen of the 
State, and taken from any portion of the territory of the 
State." 

It has already been said, that in the pursuance of this 
duty, it was thought advisable to make a public an- 
nouncement of the appointment of the Geologist, indi- 
cating at the same time the most convenient mode of 
making applications to him. For the further purpose of 
affording an opportunity to his fellow citizens, residing 
in the more remote sections of the State, to have their 
inquiries satisfied with as little delay as possible, they 
were/directed to forward their specimens to Mr. P. T. 
Tyson, in Baltimore, who had been employed to make 
the necessary examinations, and communicate all desira- 
ble information during the absence of the Geologist. 
This measure, as a matter of course, has elicited numer- 
ous applications, most of which have already been satis* 
fied. Some remain to be replied to, and the present form 
• of communicating the results that have been obtained, is 
adopted as the most convenient for all . parties. Should 
any have been omitted, as from the multiplicity of the 
demands. is possible, those interested in them are re- 
quested to renew their applications; although many are 
not alluded to, because they have presented no consid- 
eration of any interest whatever. 

In the tabular view of the analyses of marls appended 
to the Report of the preceding year, a few inserted in it 
had. not their composition extended, because it had not 
yet been fully ascertained. The constituents of these 
marls are now stated, together with those of some others 
that have been forwarded and examined in the course of 
the past year. 
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Examination of Specimens from Kent County. 

From Mr. Charles Thomas, head of Sassafras — No, 1 
green sand with fossil shells, mixed with about 35 per 
cent of silicious sand; quantity of potash about 5 per cent, 
colour light green. 2. Contains about 70 per cent, of 
green sand, no fossill shells, colour olive green. 3. Dark 
brown clay, containing sulphates of alumine and iron, 
and vegetable matter. 4 Clay applicable to the manu- 
facture of bricks. 5. Red ochre, equal in quality to 
Venitian red. This article might possibly be introduced 
into commerce as a valuable pigment. 

From Mr. W. H. P. Worrell, Shrewsbury: — Specimen 
containing about 50 per cent of green sand, No. 1. 

From Mr. Levi Wroth, Worton. — Specimen No* £ of 
an olive colour, contains about 50 per cent. No. 3. 
Yellowish red sand with particles of green sand. 

From Mr. Rosin. — Micaceous sand containing *flrali 
fragments of fossil bones. 

Boon's Land) Sassafras River— No. 1 contains about 
50 per cent, of green sand, specimen of a dull green color. 
No. 2. Micaceous black sand, as described in the Report. 

From Mr. James P. Gale— Silicious Sand containing 
about 5 per cent of green sand. 

From UrVs Mills, head of Morgan's aeefe.— Silicious 
sand, stained yellow by peroxide of iron, and containing 
about 15 per cent, of green sand. 

From Miss Pearce*s)arm,headof Chestvr. Micaceous black 
sand, with impressions of shells, but no green patiete*. 

From Mr Merritfs Farm, on Chester River. — Finely 
comminuted shells, and gravel slightly agglutinated. 
The carbonate of lime nearly 60 per cent. This speci- 
men can scarcely be considered as a fair sample of the 
bank whence it is derived, as it contains more than the 
average quantity of carbonate of lime that would be 
yielded by the whole deposite, which ofterter presents 
an agglutinated mass of sand, cemented by oxide of iron, 
and containing the impressions only of shells. 
Examination of Specimens from Prince Georges County. 

From the estate of R. W, Bowie, mar Nottingham — No. I, 
from the road side, contains about 20 per cent, dark 
coloured green sand, clay, and spangles of mica. 2. Mir 
cacevus black sand, with about 5 per cent of green sand; 
colour of the moss greyish black, with seems of ferrlfgin- 
ous yellow clay. 3. Micaceous black sand containing im- 
pression* ttf shells; 
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Charels County. 
From Dr.Weal.—~ Specimens of mieaeeouft Wack sand, 
containing* 10 per cent of green sand. 

Description of CarmichaeVs machine for raising mart 
The plate accompanying has been designed to show 
an arrangement for lifting marl from the pits, now in use 
by Mr Wm. Carmichael, of Queen Anne's county, Md. 
Fig. 1. is an upright view of the central frame work oC 
the machine, in which AB is the ground sill: OF and 
AD respectively, the forward and after standards. The 
forward standard is raised higher than the after one, and 
receives on a cap the rafter DH; in the prolonged end of 
which works the axis of the crane. Both of the stand- 
ards are supported (as in Fig. 3) by sills and braces; the 
proportions of which, as given in the figure, are,, within 
certain limits, liable to modifications to suit particular 
convenience. 

In the centre C is a capstan, with a lever P that may 
be, worked by human or hoise power; fastened to any 
portion of the barrel by one end, a rope (or chain, which 
Mr. Carmichael has already found to be the cheaper) 
passes over the roller, near M (whose object is chiefly 
change of direction) and thence through the blocks VV 
and X, that may be single or double. To the lower 
block is affixed the loaded box, having a hinge at the 
bottom or side; the revolution of the capstan winds of 
course the chain round the barrel, and gradually short- 
ens the distance between W and X. To per the descent 
of the box, the lever P is merely pulled out of the cap- 
stan head; without moving the horse or running the risk 
of the revolution of so long a lever. 

In our figure of the capstan, the length of the lever is 
about 16 times the diameter of the revolving axis: 1 pound 
then at P will balance eight at W. If the blocks W and 
X be single, one pound in the direction WX balances a 
weight of two pounds at X — if they be double, it will 
.balance four pounds. We have in the one case, a 
force at P of one pound equivalent to a weight of sixteen/ 
pounds — in the other of thirty-two pounds. The power 
which a horse cap exert being 125 pounds, we have 
16 X 125 ==2000 as the weight which a horse can raise 
moving at the at the rate of three miles per hour for six 
hours a day. The depth of the pit being so very small, 
there is no occasion, however, to take the velocity of 
the horte into calculation. 



•Digitized by VjOOQIC 



INDEX TO THE REPORTS. 



Engineer's Report, 
Cape Charles and Lewis Canal, . - . . . . . 3 

Choptank and Blackwater Canal, - - - . . .5 

Piscatawa Canal, - - - - - . • 9 

Allen's Fresh Canal, - 16 

Pocomoke River, - - - - - - - 26 

Trigonometrical Survey, 27 

Particulars relative to the Maps, A. and B 30 

State Observatory, - 35 

Report of the Geologist, - - '- • - - - - - 37 
Sec. 1.— Geological Examination of Dorchester, Somerset and 

Worcester counties, on the Eastern Shore of Maryland, 41 

«• Physical Geography of Dorchester, - - - * 43 

«• «• «* «* Somerset, - 46 

<• »* « «* Worcester, - - 51 

Sec. II. — Agricultural resources of the lower counties oa the 

Eastern Shore of Maryland, 56 

Sec. Ill.—On the comparative value of shell-lime and stoneJinje, 62 
Sec. IV.— On the discovery of Green Sand, or "Jersey Marl," in 

B7 
Maryland, • • 

Sec. V.— Geological examination of St. Mary's county, in refe- 
rence to its agricultural resources, - - - - 74 
Sec. VI. —Progress of the Geological Survey of the State, . , - 82 

Appendix, 86 

Description of a Machine for raising Marl, - * 89 



Digitized by LiOOQ IC 




Digitized by LiOOQ Ic 



Digitized by VjOCK? IC 



■1 



Digitized by LiOOQ IC 



Digitized by LiOOQ IC 





Digitized by LiOOQ IC 



Ill 



Eng 450.11 

Report of the engine** & geologist 

Cabol Science M5981695 




Ml III 1 1 

3 2044 092 002 989 







c 



HsS 



